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The first step in economic analysis is to decide what 
problem is being considered and what end result is 
desired. For example, firm managers may wish to expand 
sales, area leaders may want economic growth, industry 
leaders may need commodity price forecasts. 

As a second step, before an end result can be achieved, 
one must ask what factors might affect the result. What 
effect does advertising have on sales? What are the 
sources of economic growth? What effects do monopoly 
and economies of scale have on commodity prices? 

The third step, before relationships between causal 
factors and end results can be ascertained, includes 
model building, gathering data, computer programming, 
statistical testing, and other interesting problems. 

Two thousand years ago, Epictetus analyzed the 
process of truth seeking into three parts. My three steps 
apply his concepts to agricultural economics. Epictetus 
pointed out that the third part is necessary because of 
the second, and the second because of the first. While 
the first is most necessary, he said, and is where we 
ought to! “‘remain,” we do the reverse. He felt we 
squander our time in the third part to the utter neglect 
of the first. 

Epictetus was right about the emphasis. Economic 
analysis does not make sense to me unless it seeks 
solutions to social problems. Even so, sometimes it is 
not what we are trying to do that counts, but the way 
we are doing it. The three articles in this issue address 
quite different problems, but each gives insight into the 
importance of method and of finding and using new 
ways of doing things in agricultural economics research. 

Ward and Myers are concerned that our econometric 
models usually assume a fixed structure, such as a fixed 
demand relation for a farm commodity. Estimates of 
this structure are assumed to hold not only for the 
period studied, but into the forecasted future as well. 
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This assumption clearly is not the best one when study- 
ing, say, advertising, which aims to change the structure 
of the demand relation. The authors explain how to 
calculate variable parameter estimates and illustrate the 
utility of doing so when demand is presumed to change 
in response to advertising. I see no reason why the 
method would not apply in other situations as well, 
when the structure changes not through purposive action 
such as advertising, but through events which can be 
taken as random. 

Kalbacher considers a method which has been used to 
identify sources of regional growth for more than three 
decades, and she examines an alternative formulation. 
The new version has some advantages over the tradi- 
tional one, but to gain these advantages, the user has to 
pay a certain opportunity cost. The method, shift-share 
analysis, is not generally used in analysis of commercial 
agriculture, but, again, I see no reason why it could not 
be applied to, for example, production area shifts in 
cash receipts from farm commodities. 

Lamm reviews some studies which examine econo- 
mies of scale using the translog function and notes some 
desirable properties of this function. The translog func- 
tion allows the relative change in total cost, with respect 
to a change in factor price, to depend on the scale of 
operation. He compares the results with less complex 
functional forms which do not allow this relation, and 
finds that the relation is significant. Acceptance of the 
relation affects our understanding of monopoly and 
economies of scale in the cottonseed processing industry. 
Thoughtless choice of a convenient functional form can 
bias the results of a study, and the Lamm article is 
another illustration of how a little more methodological 
effort can help us to avoid such bias. 


CLARK EDWARDS 
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Advertising Effectiveness 
and Coefficient Variation 
Over Time 


By Ronald W. Ward and Lester H. Myers* 
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used to forecast or explain Changes over time in consumer demand, 
influenced by advertising, may not be 
accounted for in traditional, fixed param- 
eter explanatory and forecasting models. 
A distributed lagged advertising model was 
developed and tested with coefficients that 
had random and systematic adjustments. 
A variable coefficient model clearly cap- 
tured the dynamic effects of advertising 
on consumer demand. 
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lationships. : ; 
absolute deviation between predicted 


and actual values tends to increase as 
s increases. Third, these two problems 
often occur regardless of the degree of 
fit obtained in the original regression. 
These problems may be caused by 
several factors including model mis- 
specification, errors in the projected 
values for the independent variables 
(X;’s), and parameter change between 
period n and the forecast period nts. 
In this article, we focus on the prob- 
lems by studying the effectiveness of 
advertising frozen concentrated 
orange juice (FCOJ) when demand 
is suspected to have changed over 
time. Specifically, our objective is to 
illustrate the usefulness of varying 
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VARYING 
PARAMETER 
REGRESSION MODELS 


The sources of parameter varia- 
tion can be grouped into three broad 
categories: (a) structural changes in 
the economic phenomenon being 
studied; (b) model misspecification; 
and (c) aggregation. Technological 
and institutional changes always lead 


to structural changes in economic 
phenomena. Sources of misspecifica- 
tion are varied but include omission 
of independent variables, wrong func- 
tional form, and use of proxy variables. 
If the more influential independent 
variables are excluded, the resulting 
estimates of the coefficients of the 
variables included will be biased. 
The extent and the direction of their 
bias depends on the strength and 
direction of correlation between the 
included and excluded variables. If 
the strength varies over time, the 
estimated coefficients of the included 
variables will not be stable over alter- 
native observation periods (19).' 


Aggregation Can Cause 
Parameters to Vary 


In macromodels, aggregation can 
be a source of parameter variation 
as the process generating macrovaria- 
bles cannot be stationary unless the 
process generating the underlying 
microvariables is stationary. Over 
time, the relative importance of 
microeconomic agents will change, 
which may not be reflected in aggre- 
gation weights. Another common 
difficulty is that the aggregated 
(macro) variables are discrete 
(indexed as discrete time points) 
whereas the underlying microvaria- 
bles may be continuous. This situa- 
tion often causes parameter variation 
in macromodels. Lastly, structural 
changes in the economy give rise to 
discrete shifts in parameters. 


' Italicized numbers in parentheses 
refer to items in Literature Cited at 
the end of this article. 











Methods for Handling 
Parameter Variance 


There are two courses of action to handle varying 
parameters. First, we can eliminate the parameter varia- 
tion itself by respecifying the model to account for the 
above three sources of variation explicitly and we can 
apply existing econometric methods of estimating 
constant parameters. Second, we can develop new econ- 
ometric methods to deal with each pattern of parameter 
variation. Model re-specification may not be possible 
because the economic data are nonexperimental, and, 
even if re-specification could be done, data, time, and 
money may be too limited. 


Types of Parameter 
Variance 


Recently, the hypothesis of parameter variation has 
been accepted as a real-world situation. Attempts to 
incorporate explicitly this hypothesis into the estima- 
tion procedure have resulted in modified econometric 
methods that have proven useful. Parameter variation 
can be classified into three broad categories: (a) non- 
stochastic, caused by structural change in the economic 
phenomenon being studied; (b) stochastic and station- 
ary; and (c) stochastic but nonstationary. 

Nonstochastic parameter variation is divided further 
into: (1) discrete variation or switching regression and 
(2) systematic variation. The former permits only a 
finite (usually small) number of parameter values; the 
latter, an infinite number. Various approaches have been 
tried for switching regression under a variety of assump- 
tions. A widely used procedure has been the incorpora- 
tion of zero-one shifter variables and/or the use of 
continuous “‘time”’ variables. 

More recently, stochastic and stationary parameter 
variation models (random coefficient models) have been 
used increasingly. Regression parameter vectors are 
assumed to be random drawings from a common multi- 
variable distribution with mean vector yu and covariance 
matrix 2,,. If only the intercept is assumed to vary, the 
model reduces to an analysis of covariance with random 
effects. The random coefficient models have been 


analyzed with a single sample of cross-section data or 
time-series data or with use of panel data collected over 
time. 

For variations wherein only time or household param- 
eter variation is permitted, see (33, 13, 9, 21, 8, 26, 28, 
29, 30, 14, 15, 16, 19). 

Stochastic and nonstationary parameter variation 
models are termed sequential (Markovian) models. 
Extensive research work on sequential parameter varia- 
tion is embodied in control theory and the applied 
physical sciences wherein optimal estimation methods 
usually known as the Weiner-Kalman-Bucy filters are 
used (17, 18). For variations to suit economic applica- 
tions, see (22, 23, 31, 7, 2). An adaptive regression 
model has been developed wherein only the intercept 
varies sequentially (3, 4, 5). Models have also been 
developed for situations in which all the coefficients 
vary (6, 27, 25). 


SEQUENTIAL 
PARAMETER VARIATION 
MODELS 


Since many sources can cause parameter variation, 
any explanation (hypothesized pattern) of parameter 
variation must be sufficiently general to incorporate 
several possibilities. The pattern assumed by Cooley and 
Prescott (4-6) is sufficiently general to accommodate 
many realistic situations. Those assumed by Rosenberg 
and Swamy (22-26, 28-30) emerge as special cases of 
that assumed by Cooley and Prescott. 


The Cooley-Prescott Explanatory 
Model 


The Cooley-Prescott model assumes that the param- 
eters of the model Y; = x;{; are adaptive and subjected 
to both permanent and transitory changes, wherein x; 
is a 1 times (K+1) vector. The transitory changes are 
temporary shocks whose effects do not persist over time. 
Permanent changes, as they reflect changes in behavioral, 
technological, and institutional aspects of the economic 
phenomenon being studied, are more likely to persist 











over time and be generated in a systematic pattern. An 

important feature is that the model picks up structural 

“drifts” as opposed to uniformly constrained shifts. 
The parameter vector (; is assumed subject to: 


. , »D 
(a) transitory changes 8; = 6'y;+ mu; and 
p p 
(b) permanent changes 6; = 8 t-1 + % 


wherein yl, and v; are identically and independently 
distributed multivariate normal vector variables with 
at 


zero mean vectors and covariance matrices ~u and 


‘ 

\ particular covariance structure used by Cooley 
and Prescott is Cov(uy) = (1-y) o° aT and Cov(v;) = 
yo" X=», wherein 2, and 2, are assumed known up to 

= 911v ” 1) 
intercept is subjected to the above pattern of 
Again, Cooley and Prescott’s pattern is suffi- 
ciently general to accommodate a wide variety of 
causes. The proportions y and (1-7) of the total param- 
eter variation can be attributed to permanent and transi- 
hanges, respectively. The parameter y represents 
peed of parameter adaptation to structural changes 
phenomenon being studied. The larger (smaller) 
of y implies that the sources of parameter varia- 
more (less) of a permanent nature. Changing 
ts of },, and 2, imply varying rates of changes 
the parameters and different degrees of permanency 
*hanges. Parameters are estimated using maximum 
lihood procedures. For properties of the estimators, 
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The Variable Coefficient 
Models 


1) the sample of T values over time, the variable 
ent (VC) model is written as: 


wherein y is a T times 1 vector, x is a T times (K+1) 
matrix of explanatory variables, and £ is a (K+1) times 


1 vector of permanent components for the parameters 
estimated for the base period T+1. Define 


se ove 
B pay “Bp * ps 


then from (a) and (b) earlier on this page, it follows that 
» “cap. 3 — T+1 
Brey =B, * dvs vg and By =B py, + My 2 


Dy 
s=t+1 


The vector of disturbances (w) is defined with the th 
element being 


we" Xele~ Xe 
with the variance-covariance matrix. 


Cov (w) = o*[(1-y) R + yC] 
wherein: 
x, 2x4 


0 
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and C = (c;j) and cjj = min(T- i+1, T-j+1 xj pX}.- Condi- 
tional maximum likelihood estimators of 6 and o~ fora 
given , respectively, are: 


B(y) = [x’QQy) bx} } x’'Q¢y) by 


1 


2-2 [(9- xB(y))'Q(y) * (y-xB(y))]. 











The concentrated likelihood function, obtained by sub- 
stituting B(y) and s?(y) for 8 and o%, respectively, will be 
a function of 0 < y <1. The optimum value, 7, of y is 
the one which maximizes the likelihood function. The ML 
estimators of 6 and o? are B(y) and s” (7). 

The procedures assume xu and 2, to be known. 
Since the relative importance of permanent and transi- 
tory changes is determined empirically by y and no 
a priori basis exists to assume otherwise, we assume 
aT = Ly. Similarly, with no a priori basis to believe that 
random changes in parameters are correlated, we can 
assume both aT and 2, are diagonal: 


— 
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after normalizing on 0, ,. To assign numerical values to 
the Ojj, one alternative frequently used is to calculate the 
ordinary least squares estimates of the VC model, substi- 
tute the covariance matrix of estimates in the matrices 
aT and 2,,, and normalize on 0, ;. The resulting matrix 
is tu or 2). 

Various assumptions can be evaluated by incorporat- 
ing different structures for aT and >). For example, if 
one believes that only the constant term is subject to 
permanent and transitory variation, the proper model 
would be: 





If one suspects transitory but not permanent variation: 














If the variation among the parameters is not independ- 
ent, the off-diagonal terms should not be ignored. 

The above model has received much attention for its 
forecasting merits in that 6 is not calculated for the 
entire sample period but instead for period T+1, which 
suggests the most recent parameter values should lead 
to better forecasts. While forecasting is important, this 
class of VC models is equally important to modeling in 
general. Frequently, one may suspect changes in the 
economic responsiveness to a set of exogenous variables 
but theory provides little clue. The VC models can be 
used to identify and trace out structural drifts. Finally, 
statistical problems such as serial correlation, multicol- 
linearity, and heteroskedasticity can sometimes be 
remedied with the use of VC models 

Given this introduction, we now present a specific 
case study that illustrates many of the procedure’s 
merits. 


ADVERTISING MODEL 


Ward’s advertising model showed that current con 
sumption of frozen concentrated orange juice is 
to price, seasonality, and a distributed lag specification 
of advertising effectiveness (34). The final model was 
specified where the dependent variable is expressed in 
first differences to compensate for serial correlation 
problems: 


related 
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per capita consumption of frozen concentrated 
orange juice (gallons of single-strength equiva- 
lent) 
average quarterly price of FCOJ (dollars/gallon 
deflated by the Consumer Price Index: 1967= 
100) 
advertising expenditures (million dollars) 
quarterly seasonal dummy 
a series of consecutive numbers beginning with 
t=2 in 3rd quarter 1967 through (=35 in 4th 
quarter 1975 
Gt = 9t~ t-1-Pt= Pt~ Pt-15 4¢ = 4¢~ 4-1. 
This model obviously allows systematic adjustments in 
the model, as is evident with a,. The lagged effect was 
estimated using a polynomial approximation of differ- 
ent degrees (34). The empirical results indicated that a 
first-degree polynomial with up to four lags is an 
acceptable specification of the model. 

Initially, we estimated the model with advertising 
data up to 1973, and the specification restricted the 
parameters to remain fixed over the sample period. In 
contrast, advertising is designed to influence consumers’ 
preferences toward the product advertised. Thus, the 
model specification may be unduly restrictive; Aj may 
change over time as consumers are exposed to adver- 
tising for the product. Similar arguments may be made 
for other variables in the model. An alternative would 


be to allow the parameters to vary with both the system- 


atic and random components. 

While Ward’s previous work consistently showed a 
first-degree polynomial model to be satisfactory, we 
adopt a slight variation in the polynomial model here. 
We use the apparent lag structure Aj+d , and specify the 
lagged structure as: 


3/7 
AGj+1yt = Bor + Bie VI 


This lag structure has properties of the geometric decay 
function: 


07 Aj+] 


— > 
a 


<0 and 
oj” 


assuming Bo; > 0 and B,; < 0) but can be estimated 
using the Almon lag procedures.” Similarly, if both the 
immediate and decay effects from advertising are chang- 
ing, they can be estimated easily with this definition of 
Aj+1- The parameters Aj+1 may have systematic and 
random components. Hence, 6g and 6; may change 
systematically with an added random component. Equa- 
tion (9) now represents an alternative specification of 
the original equation (8): 


GG O1ePEt 2 A Gayeae-j * (9) 
The revised model from (9) now follows, with the 
variation in the Almon lagged structure: 


94 = %Qy + 04 ¢Py + BoeZ44 + By (Zoe + € (10) 


The Z;;’s follow from the Almon procedure where: 


Zy¢= 44+ y-1 +Qy-Q+ 47-3 t+ a4 
Z94 = a}- 1 + 1.257 at-9 + 1.437 at-3 + 1.580 at-4- 


Applying the random coefficient model to (10) shoud 
show any path of parameter adjustments over the time 
period analyzed. If consumption is changing as well as 
varying seasonally, this would appear in equation (10) 
in Qg;. Similarly, changes in advertising effectiveness and 
decay become evident with the time adjustments in Bo; 
and { ;. These parameters are especially important for 
analyzing advertising policies. 

We now analyze assumptions using the Cooley and 
Prescott’s random coefficient model. 


? Many alternative lag structures were hypothesized 
and estimated with the OLS model. The polynomial spe- 
cification adopted proved consistently to give superior 
statistical results relative to other polynomial specifica- 
tions. This specification of Aj decays in a theoretically 
plausible way. It can be adapted readily to the VC 
model as only two parameters (Bg and 61) completely 
determine the lagged structure. 











APPLYING RANDOM 
COEFFICIENTS 


Equation (10) represents the distributed lag structure 
wherein the parameters can be estimated without trans- 
forming the error terms. This preservation of the error 
structure is, of course, a major advantage of the Almon 
lag procedure. The parameters in (10) may also be 
random, as suggested previously. Results of re-estimating 
Ward’s model and including 12 additional quarters of 
data suggest that the advertising parameters may have 
changed. Serious questions emerge as to the extended 
validity of the initial parameters. Also, the re-estimation 
with ordinary least squares does not clearly define any 
structural changes that may have occurred. Thus, it 
seems appropriate, recognizing that change over time 
occurs, to use random coefficients, which allow for 
systematic and nonsystematic change. 


OLS Base Model 


As indicated by Cooley and Prescott, all or some 
parameters may be fixed or the intercept only may be 
random. Also, the empirical values for 2,, and 2, follow 
from an OLS estimate of (10). Further, equation (10) 
is altered slightly by including a time variable to permit 
the intercept to shift in fixed increments (that is, time 
is a proxy for income and other shifters not explicitly 
included in the model). Equation (11) provides the 
inputs for aT the standard errors are in parentheses. 


qt = 0.5340 - 0.2346 p; + 0.0163 Z4, 


(0.1083) (0.0836) (0.0072) 


0.0015 Zo; + 0.0076 ¢ 


(0.0061) (0.0009) 


D.W. = 1.7023 


The normalized values for the lower triangle of aT are: 
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1.000 


0.6787 0.5959 


0.0311 0.0163 0.0044 


0.0079 0.0032 
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2y from equation (11) has been used in the random 
model primarily because equation (11) captures at 
least part of the intercept adjustment known to be nec- 
essary from prior research. Further, preliminary esti- 
mates of Y,, using OLS of equation (10) did not change 
the VC estimates appreciably. Similarly, the varying 
coefficient estimates are robust for slight deviations 
from the OLS estimates of »,,. 

The subsequent analyses assume the matrices tu 
and 2, are diagonal and equal. Relaxing this assump- 
tion in several estimates indicated only slight differences 
in the parameter values across models, again supporting 
the robustness of the estimates with different configura- 


, gaa = 
tions of Yu and 2). 


Random Models 


The variable coefficient (VC) model was estimated 
with quarterly observations for the 4th quarter of 1968 
(t=7) through the 4th quarter of 1975 (t=35). Data for 
1976 and 1977 were omitted and used later for valida- 
tion. Parameters were allowed to change for each obser- 
vation period and y, showing the weighting of perma- 
nent and transitory effects, indicated that 98 percent 
(y=0.98) of the parameter change was permanent. The 
proxy trend variable initially included in the fixed 
model is now dropped as the permanent and transitory 
adjustments appear in the changing intercept estimates. 
Equation (12) represents the parameter estimates for 
period ¢=35 with the standard error in parentheses. This 
equation corresponds to Bray initially shown in equa- 
tion (1). 
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odel generated lower initial esti- 

ies of the intercept compared with the VC 
later periods, the fixed model suggested 


the fixed n 


0.0057 Zo; (12) 


much stronger growth patterns than may have actually 
occurred. Applying the fixed model over extended time 
periods could continually overforecast consumption 
trends. 


Price Coefficients 


The VC model estimated only slight downward adjust 
ments in the price coefficient over the time periods 
analyzed. Current statistical procedures are limited when 
one attempts to test the significance of these parameter 
changes over time (11, p. 54; 10, p. 329). However, a 
more important result is the difference between the 
fixed and varying price coefficients. The fixed price 
coefficient was estimated as -0.2346 while the closest 
value of the random parameter was - 0.4044 (fig. 2). 


FIGURE 2 
Adjustments in Price Coefficient («,,) 
in the Variable Model and Comparison 
with the Fixed Model 
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In all fixed models in which time was used as a proxy 
for income and growth trends, the price coefficient had 
small absolute values relative to alternative OLS models 
which included per capita income instead of time. Prices 
and time were negatively correlated over the period of 
the analysis, which may affect estimated coefficient 








values directly. Deleting the time variable in the random 
model reduced the multicollinearity and produced a 
larger absolute price effect 

The difference in OLS and V‘ | estimates can 
be illustrated further by comparing price elasticit) 
estimates for the end of th eriod used for 
estimation. With OLS model quantity 
values for the 4th quarter 1975, the price elasticity is 
-0.268. With the VC model 39 
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FIGURE 3 
Adjustments in Advertising Coefficient 
(65,) in the Variable Model and 
Comparison with the Fixed Model 
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FIGURE 4 
Adjustments in Advertising Decay 

Coefficient (6,,) in the Variable Model 
and Comparison with the Fixed Model 
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advertising parameters indicates a substantial numeri- 
cal difference in the effects of advertising expenditures, 
one obviously accentuated in the more recent periods. 

[he decay parameter £1 also differs considerably 
from that of the fixed model (fig. 4). This difference is 
important in that the fixed model suggests a rapid 
advertising decay while the random model shows that 
advertising’s effect extends over several quarters. In 
fact, calculating the lagged parameters from 


shows that the rate of advertising decay has declined 
sample period. That is, not only has advertis- 
ing become more effective as an immediate demand 
stimulator but it has also become more effective because 
its impacts last longer. 

The magnitude of impact of an advertising policy is 
suggested by the estimated effect on orange concen- 
trate sales per capita from a $1 million advertising 

diture during quarter ¢ over a five-quarter time 
The OLS estimates suggest increased per capita 
FCOJ sales of 0.017 gallons per capita; for the variable 
ient model, 0.065 gallons.* Adjusted for a popu- 
of 220 million, the OLS estimates indicated added 
f 3.74 million single-strength gallons versus 14.3 
1 for the variable coefficient estimates. 

While our abilities to test these parameter differences 
statistically are limited, the numerical values suggest that 
considerable error can occur when the fixed model is 
used. The variable coefficient procedure is extremely 
useful for modeling when structural change is suspected 
ystematic component cannot be hypothesized 
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As indicated earlier, they were estimated with 
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second quarter. The VC model showed an 
nded carryover of advertising consistent with the 
ference model shown in equation (8). 
the comparison above is calculated using two 
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data through the fourth quarter of 1975; complete data 
are available through 1977. We used data from these 
eight quarters to evaluate the predictive ability of the 
models. 

Generally, the parameter variation model predicted 
values nearer to actual levels of per capita consumption 
and it predicted turning points better (that is, the Theil 
u statistics were u,), = 0.197 and u,,. = 0.132) (fig. 5). 
Also, the average absolute error for the OLS model was 
54 percent greater than for the VC model (0.0608 versus 
0.0395). As the use of the model is extended beyond 
period 35, the nonstochastic model consistently gen- 
erated larger errors than did the random model. 


FIGURE 5 
Forecasting with the Variable and 
Fixed Models 


Quarterly Per Capita Consumption (Gallons) 
0.704 


0.672 

. 
0.640 
0.608 
0.576 


0.544 





0.512 | 
36037 





CONCLUSION 


The VC variable model used assumes the parameters 
estimated for period T+1 provide the best equation for 
forecasting in period T+k. This procedure, frequently 
employed, ignores the systematic parameter patterns 
that may have occurred over periods 1 to T. Such 











patterns can often be captured in re-specified fixed re-specification depends on the observed parameter 
models which in turn would reflect the parameter adjust- patterns. For example, if the parameters tended to 
ments in the forecasting periods beyond T+1. Thus, we plateau after n periods (1 <n < T+1), the initial model 
judge the primary usefulness of the VC variable pro- may not need to be re-specified. In some situations 
cedures to be for model specification, which, in turn, re-specification may recreate the statistical problems 


should lead to improved forecasting. Again, the need for _ initially remedied with the VC model. 
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Economists have recognized and 
accepted the representation of all 
economic variables of an economy 
or major segment in terms of a 
mutually interdependent set defined 
by a system of simultaneous equa- 
tions—following the concepts of 
Walras and Pareto. Most economists 
and statisticians would be surprised 
to learn that their procedures in sep- 
arately fitting individual economic 
equations to observational data are 
frequently inconsistent with the 
postulate of mutual economic inter- 
dependence. 

Trygve Haavelmo pointed out 
that the simultaneous character of 


a system of economic equations 
and the mutual and simultaneous 
determination of a set of inter- 


dependent economic variables 
imposed logical restrictions upon the 
estimating procedure used to calcu- 
late statistical constants for these 
equations. To Ragnar Frisch is 
credited the first suggestions leading 
to development of this new line of 
analysis. 
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Shift -Share Analysis: 
A Modified Approach 


By Judith Z. Kalbacher* 








INTRODUCTION 


Traditionally, shift-share analysis 
has been used to describe regional 
growth or decline of a selected eco- 
nomic variable such as employment 
or income. The technique was appar- 
ently first applied by Daniel Creamer 
in 1942 (7, pp. 85-104),' but it 
received little attention until Perloff, 
Dunn, Lampard, and Muth used shift 
share in a major work in regional 
analysis (13). Lowell D. Ashby, by 
introducing the technique to Govern- 
ment research, is credited for recogni- 
tion and popularity of the method as 
a tool for regional analysis.” 

More recently, as analysts have 
turned from using descriptive regional 
statistics to models with predictive 
capabilities, several have criticized 
shift share. The pros and cons have 
been argued elsewhere and will not 
be presented here (3, pp. 423-425; 4, 
pp. 1-18; 6, p. 121; 8, pp. 115-120; 
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This modified version of shift-share analy- 
sis presents components of regional eco- 
nomic growth in percentage terms. The 
version includes a comparative measure 
of industrial composition not present in 
traditional shift share. Key components of 
the modified approach are also shown in 
graph form to simplify the analysis of 
regional growth characteristics and the 
effects of change. 
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10, pp. 577-581). However, in work- 
ing with shift share, I have found 
that problems associated with using 
the technique often stem more from 
improper interpretation of results 
than from the methodology itself. 
When used descriptively to measure 
economic structure and change in a 
region against some norm, shift share 
is both useful and viable. 

In this article, I use a different 
approach to the methodology. Tra- 
ditionally, results are presented as 
absolute numbers, which makes 
direct comparisons between regions 
and time periods difficult. In this 
modified approach, results are 
expressed as percentages to make 
interregional and intertemporal com- 
parisons easier.’ As another depar- 
ture, a comparative measure of 
industrial composition, not present 
in traditional shift share, is included. 


L. H. Klaassen and J.H.P. Paelinck 
also use a relative form of shift-share 
analysis in (JJ, pp. 256-261). Other 
variations of the methodology in- 
clude: (4, pp. 59-68; 9, pp. 3-8; 72, 
pp. 283-292; 14, pp. 29-38). 


AGRICULTURAL ECONOMICS RESEARCH/VOL. 31, 


COMPONENTS 
OF REGIONAL ECONOMIC 
GROWTH 


Both traditional and modified ver- 
sions of shift-share analysis divide 
regional economic growth into three 
components: standard growth, indus- 
try mix, and regional share. In the 
traditional version, an overall growth 
measure, the standard growth com- 
ponent, represents the norm against 
which a region’s actual growth pat- 
terns are evaluated. Standard growth 
shows what growth would have been 
if change had occurred at the average 
rate of expansion in the designated 
reference economy.’ The amount by 
which actual growth is above or 
below this norm represents differen- 
tial regional growth, also termed net 
relative change. 

Net relative change measures the 
shift of economic activity into or out 
of a region during a specified period. 
This shift is traceable either to the 
region’s industrial mix or to the 
industries’ growth performance local- 
ly compared with that of their coun- 
terparts in the reference economy 
(regional share ).° 

Because a region rarely produces 
specific goods and services in the 
same proportions as the 
economy, the region will experience 
more or less economic growth 


reference 


* Frequently, national growth 
terns are selected as the standard 
comparison. other 
ence economies may be 
depending on the use 

The term locally refers to a char- 


acteristic of the particular economy 


pat- 
for 
However, refer 
chosen, 


’s preference 


being studied as opposed to the larger 
reference economy 


NO 











ling on the industrial specialization. The industry 
omponent indicates whether local activity is con- 
rated in sectors which, compared with the reference 
grew faster or slower. Industry mix enables 
ion of the local economy’s industrial composition. 
with a relatively large positive industry mix 
ent have a preponderance of fast-growth indus- 
Such regions tend to have a higher propensity for 
term growth than do regions with slower growing 
th attributed to the regional share component 
jual after standard trends and industry mix are 
or. The regional share shows how the various 
| sectors grow in one region or another because 
conomic forces. Growth performance of each 
region can be assessed by comparison 
reference economy. Here, regions in 
tries are expanding more rapidly than their 


arts elsewhere are more likely to attract addi- 
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il avlil 


f 4 
Oot tne 


onomic activit 

raditional shift share, the modified version uses 

tics of a selected economy as a norm for com- 

differences between actual and 
rowth in terms of industry mix and regional 

he approaches differ in two respects—the modi- 

xpressed in percentages, and it includes 

ve measure of industrial composition. 

1 to both versions have similar 

1 growth and industry mix are 

tly. Thess 


and accounts for 


ion IS € 
} rm n 
n terms comn 
tions, Standal 


differe 


differences and similarities 


} larifiad } ] x 
clarified below. 


THE 
METHODOLOGIES' 


his modified version of shift-share 

ibed algebraically (fig. 1). Both 

e data; in this study, employ- 
opolitan counties of nine 

ed (table 1). These nonmetro 


en expressed in thousands, 
or exact correlation with data 


counties serve as the designated reference economy, 
and nonmetro counties with predominantly black 
populations (50 percent or more) represent the study 
area. 


Net Relative 
Change 


The first step in applying shift-share analysis to em- 
ployment change in the predominantly black counties is 
to determine net relative change—the difference between 
actual and “‘standard”’ growth. In the traditional version, 
standard growth for each industry of the local region is 
calculated from aggregate growth in the reference region. 
In the modified version, specific industry growth rates 
for the reference region are used instead of the aggregate 
rate. Each industries’ growth is weighted by that indus- 
try’s importance in the reference region. This weighting 
introduces industry detail from the reference region into 
the modified shift share that is not used in the tradition- 
al analysis. We thus enhance interpretation of standard 
growth, but must redefine the industry mix component 
to incorporate this change. 

The following equation expresses net relative change 
for the ith sector of the economy by the traditional 
version (aggregate growth is the standard): 


Net Relative Change; = rjR;- sR; (1) 


For the modified version (industry growth is the stand- 
ard) the equation is: 


R; 
"ir 


Sig (2) 


Net Relative Change; = 


(For an explanation of individual elements in all equa- 
tions, see figure 1.) 

Agricultural employment data for the black counties 
during 1970-75 are used to exemplify the characteristics 
of each approach. In the traditional version, that part of 
the region’s net relative change attributable to agricul- 
ture is computed as:° 














Formulation 





English 


industry mix 
ual growth minus standard growth equals net relative change a 


regional share 


industry mix 
srowth minus standard growth equals net relative change — 
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Algebraic 
(s;- s) R; 

net relative change 
(rj - 8;) R; 


= net relative change 





‘sector i, in the study region 
‘all sectors combined, in the study region 
or sector i, in the reference region 
- all sectors combined, in the refe?ence region 
period for sector i, in the study region 
» period for all sectors combined, in the study region 
period for sector i, in the reference region 
period for all sectors combined, in the reference region 











Table 1—Data for traditional and modified versions of shift-share analysis 





Standard employment! Regional employment 
Industry ——- 
Growth rate 
1970 1975 1970-75 1970 1975 




















Thous. Pet. Thous. 


e, forestry, and fisheries 269.3 262.4 ~2.56 56.8 
59.3 783 26.98 3.8 

acturing 1,705.6 1.738.5 1.93 105.5 
t construction 198.5 233.7 17.73 19.2 
rtation, communications, and 
tilities 174.5 188.8 8.19 
and retail trade 683.4 810.4 18.58 
nsurance, and real estate 100.9 135.3 34.09 
773.5 820.1 6.02 
ent, including military 911.8 1,061.2 16.39 
ge and salary employment 4,876.8 5,325.7 9.20 








2conomy used as a standard of comparison contains nonmetropolitan counties of Alabarna 

Mississippi, North Carolina, South Carolina, Tennessee, and Virginia. Also included are Gadsder 
n Florida and Waller county in Texas. 7 The regional economy contains a subset of the above countit 
hat in 1970 had a population that was 50 percent or more black. 


Jnpublished data from the Bureau of Economic Analysis, U.S. Dept. Commerce. 


e Change = (- 0.0389) (59.1) - (0.0920) (59.1) Based on the traditional version, if agricultural em- 
ployment had changed at the overall rate of expansion in 
(- 2.3) (5.4) the reference economy (0.0920), it would have increased 
by 5,400; however, it factually declined by 2,300 in 
-7.7 (thousands) these counties. The net of these two figures (- 7,700) 
measures that part of overall net relative change attribu- 
table to the agricultural sector of the economy. 

In the modified version, each element of the equation 
is in relative (percentage) form to facilitate direct 
comparisons between regions and time periods. Actual 
growth is a function of the local growth rate and 
( 269.3) proportion employed in agriculture in the black coun- 
(4,876.8) ties, while standard growth is a function of the standard 

growth rate and proportion employed in agriculture in 

0.005) - (-0.0014) the reference counties. Standard growth is measured 
quite differently in this version. The standard growt}! 

0.0036 (or, -0.36 percent) rate for agriculture is used rather than for the overall 


lified version, the computation is: 


(-0.0256) 











economy, and agricultural employment data are used 
for the reference counties, not for the black counties. 
For the agricultural sector then, that part of the 
region’s net relative change traceable to agriculture 
(-0.0036) is computed as the difference between the 


sector’s contribution to the overall regional growth rate 


(actual growth is -0.0050) and to that of the larger ref- 
erence economy (standard growth is -0.0014). Values 
for other sectors of the economy are similarly derived. 
Net relative change for the total economy of the black 
counties may be obtained either by applying aggregate 
data to the equations or by summing individual values 
for sectors. 
Table 
sectors and the aggregate economy 


traditionally gained results for all 
for the black 
counties; table 3 presents results using the modified 
version. Based on either method, these counties experi- 
enced a net loss of jobs, traceable either to the industry 


shows 


mix or regional share component. 


Industry Mix 


The industry mix component is a function of indus- 
trial sectors in a region and the growth status of each 
sector in the reference economy. Traditionally, the mix 
relationship for the ith sector is expressed by: 


Industry Mix; = (s;- s) R; 


This component identifies the fast- and slow-growth 
sectors in the black counties. Industrial composition in 
the reference region is not considered. Inclusion of a 
comparative measure of industrial composition in the 
modified version strengthens the usefulness of the 
industry mix measure compared with the traditional 
version. 

In the modified form, the mix relationship 
ith sector is expressed by: 


for the 


ynal shift-share component values for nonmetropolitan black countie 
of selected southern States, 1970-75 





Actual 
growth 


Net 
relative 
change mix 


Standard Industry 


growth 








Agriculture, forestry 
Mining 
Manufacturing 
Contract constructior 
Transportation, communic 
and public utilities 
Wholesale and retail 
Finance, insurance 
Services 
Government, inc 
Total wage and sa 





Thousands 


5.4 

3 
9.7 
1.5 


1.4 
5.8 

5 4 
9.4 
8.5 
'42.7 








' Figure may be 


* Figure may onl) 


Note Due to 


compensate for rc 


aggregate data to the appropriate equation or summing values for 
} values for individual sectors 


xpressed equalities did not exactly balance. In such cases, result 











Table 3—Modified shift-share component values for nonmetropolitan black counties 
of selected southern States, 1970-75 





Actual 
growth 


Industry 


Net 
relative Industry 
change mix 


Regional 
share 


Standard 
growth 





Agriculture, forestry, and fisheries -0.50 
Mining .20 
Manufacturing O02 
Contract construction .67 
Transportation, communications 

and public utilities 39 
Wholesale and retail trade 1.98 
Finance, insurance, and real estate .60 
Service .09 
joverr 3.26 
‘6.71 


ment, including military 
yage and salary employment 





Percent 


-0.36 
33 13 16 
67 -.65 -.23 
72 -.05 -.10 


.29 10 03 
2.60 ~.62 09 

71 —449 ~.14 

95 -.86 38 
3.07 .19 .19 
"9.20 . 


*-2.49 “= 37 2.12 





may be obtained by applying aggregate data to the appropriate equation or summing values for individual sectors. 
e may only be obtained by summing values for individual sectors. 


Due to rounding some of the expressed equalities did not exactly balance. In such cases, results were adjusted to 


yensate for rounding error. 


1 


Industry Mix;’= s; | R “ (4) 


The difference between employment proportions in each 
explicitly discloses local sectors with greater or 
less n standard volume of activity. These sectors most 
e the study region’s growth vis-a-vis other 
The influence will be positive when employment 
yrtionately more in the region and negative when 
npared with the standard. 
ifference between local and standard structures 
ted by the reference region’s sector growth. This 
ymbined with the difference in proportions, 
es the magnitude of the mix value. The sign 
on whether the industry is relatively more or 
oncentrated in the region and whether reference 
srowth was positive or negative, compared with 


sectol 


tandard. 
the industry mix component in both shift-share 


versions characterizes a given region’s industrial compo- 
sition, the way in which growth attributed to this com- 
ponent is distributed among sectors differs between 
versions. For the agricultural sector, traditional shift 
share computes a mix value as follows: 


Industry Mix = [(-0.0256) - (0.0920)] 59.1 


= - 6.9 (thousands) 


and the modified version computes the sector’s mix 
value as: 


269.3) | 
(463.7) (4,876.8) 


( 59.1) 4 


Industry Mix = -0.0256 


=-0.0019 (or -0.19 percent) 











In the traditional version, which compares a local 
decline in agricultural employment with rapid general 
growth in the reference region, agriculture negatively 
influenced regional growth in employment; a loss of 
6,900 jobs occurred. In the modified version, which 
compares local agriculture with a declining reference 
agriculture, the industry’s mix effect was moderately 
negative. The black counties were more heavily com- 
mitted to agriculture than the reference counties. The 
mix value of -0.0019 equals the amount by which the 
overall growth rate was lowered. While both versions 
show negative mix values, basic conceptual differences 
exist between forms of the mix relationship. Under 
other conditions of concentration or growth, differ- 
ences in sign as well as magnitude may be found. 
Compare the column of mix values in table 2 with its 
counterpart in table 3. 

For both versions, the industry mix value for the 
total economy is obtained by summing the values of 
individual sectors—it cannot be computed from aggre- 
gate data. 


Regional Share 


The regional share component relates growth of local 
sectors to that of their counterparts in the reference 
economy. The only difference in this component 
between the two versions is that the traditional uses 
actual figures whereas the modified uses proportions. 
Equation 5 defines this component in traditional shift 
share for the ith sector as: 


Regional Share; = (rj - sj) Rj 


and equation 6 for the modified version as: 
R; 


R (6) 


Regional Share; = (r; - s;) 


Each sector’s growth rate in the local economy is com- 
pared with its rate in the reference economy and 

weighted by the employment ratio. The component’s 
effect is thus stronger for industries with either a large 


18 


difference in regional and standard growth rates or a 
large proportion of regional employment. The effect 
will be positive when the regional growth rate is more 
and negative when less than the standard. For tradi- 
tional shift share, this value for agriculture equals: 


Regional Share = [(-0.0389) - (-0.0256)] 59.1 


= -0.8 (thousands) 


For the modified version: 


Regional Share = [(- 0.0389) - (-0.0256) ] Bed 
463.7 


=-0,0017 (or, -0.17) 


Both versions indicate that agriculture in the black 
counties failed to keep pace with the set standard. This 
poor growth performance means a loss of 8,000 jobs by 
the traditional approach, and a lowering of the regional 
growth rate by 0.0017 (0.17 percent) by the modified 
approach. 

To obtain the regional share component for the 
overall economy, sum values of individual sectors. The 
overall total reveals whether more of the study area’s 
activity is concentrated in sectors growing faster (posi- 
tive value) or slower (negative value) than their coun- 
terparts, and, combined with the overall mix value, gives 
net relative change. This behavior also applies at the 
sector level. 


RESULTS 


Change in agricultural employment from 1970 to 
1975 in nonmetro black counties of nine selected South- 
ern States did not keep pace with standards established 
in all nonmetro counties of these States. By traditional 
shift share, the black counties lost 7,700 jobs due to 
adverse industry mix (-6,900) and regional share (- 800) 
effects. The modified approach, also indicating an out- 
ward shift of agricultural employment, measures this 
loss in terms of the effect on the growth rate rather than 











actual jobs. The black counties’ overall growth rate was 
percent less because of the concentration and 
srowth in agriculture. This loss traces to adverse effects 
from industry mix (-0.19 percent) and regional share 
(-0.17 percent). 

As a final technical point, results of the modified 
easily convert to actual employment figures, 
by multiplying base year total employment in the study 
region by the appropriate percentage.’ For instance, 
the net percentage change effect for agriculture 
to overall employment (463,700) yields actual 
obs lost of 1,700, compared with a loss of 7,700 jobs 
computed by the traditional method. By the same 
procedure, employment numbers may be computed for 

mponent at the sector and aggregate levels. At 

regate level, all employment figures obtained by 


) 


0.36 


approa 


applying 


0.36 


bsolute figures used in traditional shift share 
egions. Percentages must be converted before 


e added 


converting relative results equal those derived from the 
traditional analysis, but at the sector level, only those 
for actual growth and regional share are equivalent. 
Table 4 presents actual employment figures based on the 
modified version. 


SHIFT SHARE: 
A GRAPHIC TWIST 


Often, shift-share analysis provides too much informa- 
tion for easy interpretation and understanding. Simplifi- 
cation is deemed necessary to clarify how internal and 
external factors affect a region’s characteristics of 
growth and composition and thereby, its status with 
respect to other regions. 

One approach is to graph industry mix and regional 
share, so that conditions of growth and composition are 
associated with quadrant location. This twist not only 
provides clarity but it also is useful in planning strategies 
for change. 


Table 4—Converted results of the modified shift-share analysis 





Actual 
growth 


Industry 


Net 
relative 
change 


Regional 
share 
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growth 


Industry 
mix 
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3.3 +5 
44 -4.0 
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ire may be obtained by applying aggregate data to the appropriate equation or summing values for individual sectors. 
may only be obtained by summing values for individual sectors. 


Jue to 


rounding, column sums may not exactly equal independently computed totals. Also, some of the expressed 


did not exactly balance. In such cases, results were adjusted to compensate for rounding error. 





“Both the growth and composition terms 
in the equation may be positive or negative 
and they may combine in several ways 
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to affect the overall mix value 








Graphing the Industry 
Mix Component 


mix for the aggregate economy is the sum of 


— 
industr 


industry mix components for each industry calculated 


by equation (4): 


(7) 


Both the growth and composition terms in the equation 
may be positive or negative and they may combine in 
several ways to affect the overall mix value. Figure 2 
shows the mix relationship; each quadrant is associated 
with a unique set of growth and composition character- 
istics. 

The vertical axis of the figure plots the industry mix 
value, and the horizontal axis, a variable designated the 


difference in employment proportions (DEP). This vari- 


FIGURE 2 
The Industry Mix (IM) Component 


Quadrant 2 
P3 


able indicates the divergence of local and standard indus- 
trial structures. At the individual sector level, DEP is 
simply the difference between the proportion of local 
and standard employment in a given industry, as 
expressed by the comparative composition term in the 
industry mix equation. For example, using the data 
presented in table 1, the DEP for agriculture is com- 
puted as follows: 


nep~ {291\ - ( 269.3 \ 
( 463.7 / 4,876.8 


.0723 (7.2 percent) 


As the sum of DEP’s for all sectors by definition equals 
zero, an alternative means of approximating the overall 
divergence in structures is necessary. Individual DEP’s 
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Note: DEP is difference in 
employment proportions. 
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is negative 
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“A region’s position on the graph depends 
on the combined mix effect 
of all its industries.” 








ombined in several ways to obtain an overall falls in quadrant 3 of figure 2 close to Py. The IM value 
[wo meaningful ones would be the sum of is slightly lower because concentration was increased in 
for either growing or declining industries. The a growth industry at the expense of a more rapidly 
f growing industries show overconcentration expanding industry. The second change involved employ- 
value) or underconcentration (negative value) ment in a declining and a growing industry. The net 
ployment in industries growing in the stand- effect was to raise the IM value. This shift, indicated by 
omy. The DEP’s of declining industries show P, , also changed the DEP from negative to positive. 
ntration or underconcentration in declining Changing the standard industry growth rates has an 
As to interpretation of results, it makes little effect similar to that produced by changing the compo- 
which measure is selected because one is the sition term. Changes 3 and 4 illustrating such effects are 
value of the other. The horizontal dimension is shown in table 4 and figure 2. The conditions presented 
the differences in growing industries. under change 3 appear in the second quadrant. Although 
ition to the vertical and horizontal axes, 45 local employment is underrepresented in growth indus- 
ark equal unit changes in the IM tries, industry mix is positive due to the influence of a 
1 DEP. These lines divide each quadrant into very rapidly expanding industry (in this case, services). 
h differentiate based on industry Finally, the conditions shown under change 4 appear in 
juadrants 1 and 2, for example, the fourth quadrant. Here, local employment is over- 
upper section identifies a region spe- represented in growth industries, but, due to the influ- 
tries with higher growth rates than one ence of a rapidly declining industry (agriculture), the IM 
section. Similarly, for quadrants value is negative. 
closer to the vertical axis indicate While it would be somewhat speculative to pinpoint 
ideal location on the graph, the following conclusions 
may be justifiably drawn. First, it is desirable for a 
region to maximize its industry mix value. Second, it is 
generally better for the region to maximize the IM value 
while minimizing local divergence from the chosen 
standard characteristics. These conditions are best met in 
the upper sections of the first and second quadrants. 
Overrepresentation in growth industries is preferable, so 
quadrant 1 is preferable to quadrant 2. The upper 
portion of quadrant 1 is, therefore, the better location. 


vith lower growth rates than 
loser to the horizontal axis. 
the graph depends on the 
t of all its industries. Change in the 
places the region in a new loca- 
eral, change involves vertical 
Movement may originate 
ocal distribution of employ 
externally, by changing either 
distribution or industry 
1 and extent of movement, of 
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ent data for the chosen stand Graphing the Regional 
lies. Slightly varying this data Share Component 
position. Table 5 shows values 
nployment data (the DEP is Regional share for the overall economy being studied 
pf 
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percent, represented by equals the sum of regional share components for each 
y shows values after selected industry calculated by equation (6): 

e data to exemplify the effect of 

and composition characteristics 
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Table 5—Iindustry mix (IM) values after selected changes 





Actual 
values of 
variables Change 1' Change 2 Change 3 
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shows five industries grew faster in the gr 
s the regional share value and counties than in all nonmetro counties of 
riable termed the sum of employ- _ States. Since employment levels are somewha 
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Specifically, SEP is the sum in each yields as overall SEP value of on 
loyment in industries outpacing percent). The magnitude of the SEP val 
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.dard counterparts. Comparing the degree of specialization in indi 











successfully 


in attracting jobs to the study region. SEP 
in value from zero to one; accordingly, the hori- 
xis of the graph extends only in the positive 


direction from zero to one. 
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FIGURE 3 
The Regional Share (RS) Component 
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declining industries 


Quadrant 4 
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P4 
NOTE: SEP is sum of employment proportions. 
Because its values are always positive, 
Quadrants 2 and 3 are not shown. 


figure, diagonals drawn at 45 degrees to the 
mark equal unit changes in the regional share 
ulue and SEP. These lines divide the two quad- 
1) the graph into sections based on industry 
rates. Within quadrant 1, a location in the upper 
nearer the vertical axis identifies a region in 
| industries outpace their standard counter- 
so than in a region located in the section 
» horizontal axis. Similarly, in quadrant 4, 
1) the lower section nearer the vertical axis 
region in which local industries fall behind 
tandard counterparts more so than in a region 
section closer to the horizontal axis. 
gion’s position on the graph depends on the 


combined share effect of all its industries. This 
position shifts in response to change, which may be 
introduced internally by changing either the local 
employment distribution or industry growth rates, or 
externally, by changing the standard industry growth 
rates. The direction and extent of movement depend 
upon the nature of the change. 

To illustrate the responsiveness of the regional 
share component to change, selective changes were 
made in the actual employment data and the regional 
share was recomputed to reflect new conditions 
(table 6). 

The first change decreased the proportion of employ- 
ment in services and increased that in agriculture. Be- 
cause local growth in agriculture fell below its standard 
counterpart less than occurred in the service industry, 
the RS value rose. The original characteristics and 
those after the change are summarized in figure 3 at 
points Py and P,, respectively. The second change in 
the data had a similar effect, but, in this case, the shift 
of employment also increased SEP, as the shift was into 
an industry outpacing its standard counterpart. The 
coordinates marked by P, describe the new conditions. 

The last two changes in the data were made to show 
the extent to which a region’s competitive position may 
be influenced, first, by the presence of an exceedingly 
fast growing industry (change 3) and, second, by a 
correspondingly slow growing industry (change 4). In 
change 3, the local growth rate of government was raised 
so that it greatly exceeded the standard. Change 4 
involved lowering the local growth rate of manufacturing 
so that such growth fell far below the standard for this 
industry. In accordance with the characteristic condi- 
tions summarized in figure 3, the coordinates reflecting 
these new conditions are located, in order, above the 
upper diagonal at P3; and below the lower diagonal at 
P, . 

In defining the boundaries of good location on this 
graph, the following objectives should be considered. 
The first objective, of course, is to maximize the regional 
share value and next, to maximize employment in indus- 
tries growing faster than their standard counterparts. 
These conditions are best met along the diagonal in 
quadrant 1 on the graph. 











Table 6—Regional share (RS) values after selected changes 
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“Through this graphic twist to shift-share 


analysis, analysts can readily examine 
composition and growth characteristics 
and the effects of change” 
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Merits of Graphic Approach 


this graphic twist 


for various time periods or to compare characteristics 
of numerous regions simultaneously. 


to shift-share analysis, 
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CONCLUSIONS 


This modified version of shift-share methodology, 


although not a predictive model, can be used to compare 
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Economies 
of Scale 
in Cottonseed Processing 


By R. McFall Lamm, Jr.* 








INTRODUCTION 


Decreasing numbers of firms in 
food processing industries are fre- 
quently considered as evidence of 
expanding market power. Declining 
firm numbers generally occur, how- 
ever, in industries where firms face 
positive scale economies, or where 
technical change permits cost reduc- 
tion. Regulatory economists argue 
that social benefits from the realiza- 


tion of scale economies or from tech- 


nical change have been exhausted for 
most industries and that declining 
firm numbers result principally from 
market power. One proposed solu- 
tion calls for Government interven- 
tion to maintain firm numbers at 
levels greater than would otherwise 
result. Thus, for industries in which 
firm numbers are declining, the level 
of firm scale economies is important 
in determining whether declines in 
firm numbers result from natural 
competitive processes or from the 
exercise of market power by some 
firms in the industry 


THE PROBLEM 


Over the last 20 years, firm and 
plant numbers have greatly declined 
in the domestic cottonseed process- 
ing industry. This decline is usually 


*The author is an agricultural 
economist in the Commodity Eco 
nomics Division, ESCS. Opinions 
presented to do necessarily represent 
those of USDA. Assistance of Elmer 
Purdue and Stan Thurston in obtain- 
ing data is gratefully acknowledged, 
as are Roger Spindler’s research assist- 
ance and comments of Duane Hack 
lander and the reviewers 
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Over the last two decades, the number of 
U.S. cottonseed processing plants has 
declined drastically. The realization of 
scale economies by expanding plant size is 
shown to be a basic reason for this decline. 
The analysis is performed by estimation of 
a nonhomothetic translog cost function to 
represent the industry structure. Statistical 
tests indicate that the translog function is 
appropriate. Other results indicate that 
derived demands for inputs in cottonseed 
processing are inelastic and that economies 
of scale are greater for smaller plants in 
the industry. 


Keywords: 


Cottonseed processing 
Translog cost function 
Scale economies 








attributed to the realization of posi- 
tive scale economies. A study by 
Stuart and Morrison (9), indicating 
positive scale economies for soybean 
processing plants, is frequently ref- 
erenced as evidence of scale econo- 
mies in cottonseed processing be- 
cause of the similarity of the two 
production processes.'! No one has 
attempted to determine the nature 
of economies in cottonseed proc- 
essing, however. 


THE OBJECTIVES 


The domestic cottonseed proc- 
essing industry was studied to deter- 
mine whether scale economies exist, 
and results are presented in this 
article. Economies are measured by 
estimating translog cost functions 
through use of classified ESCS data 
for individual firms in the industry. 
The translog functional form allows 


‘Italicized numbers in parentheses 
refer to items in References at the 
end of this article. 


estimation of nonhomothetic and 
nonhomogenous cost functions, and 
it provides a means for determining 
derived demand price elasticities. 

Characteristics of the cottonseed 
processing industry are examined 
and evidence presented on the 
decline of firm numbers. Next, the 
postulated decision process assumed 
to underly the construction of the 
model is explained, and followed by 
the model specification. Data used, 
the results, and conclusions complete 
the article. 


THE INDUSTRY 


Cottonseed processing, a multi- 
million dollar industry in the United 
States, employs thousands of people 
and produces four major products— 
cottonseed linters, cottonseed oil, 
cottonseed hulls, and cottonseed 
meal. These products are produced in 
processing plants generally referred 
to as cottonseed oil mills because the 
oil provides the major share of the 
revenue. Most of these plants are 
located in the major cotton produc- 
ing areas of the country. 


Uses 


Better grades of cottonseed linters 
form the stuffing material in mat- 
tresses, pads, and cushions. Lower 
grades, referred to as ‘“‘second cuts,” 
are a source of cellulose. After being 
refined, cottonseed oil becomes an 
ingredient in cooking oil, shortening, 
margarine, and other foods. The hulls 
are used as a roughage ingredient in 
animal feeds, and the meal constitutes 
a protein source in feeds. 
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“Although some decline would be expected, 
given decreasing cotton production, 

the drop in plant numbers has been 

much greater than would have been necessary 

to compensate for decreased production.” 








Output and Structure 


Annual domestic cottonseed production depends on 
the level of cotton production. Over the last 20 years, 
production has fallen gradually because of foreign 
competition and increased use of manmade fibers. 
The number of firms processing cottonseed has similarly 
declined (8). A substantial drop occurred from 1952 
through 1972 (10). Although some decline would be 
expected, given decreasing cotton production, the drop 
in plant numbers has been much greater than would have 
been necessary to compensate for decreased production. 
Consequently, the average size of cottonseed processing 
plants has increased over time. 

From 1954 to 1972, the number of plants in the 
industry declined from 286 to 115 (table 1). Cottonseed 


Table 1—Selected industry statistics, selected years, 
1954-72 





Per plant 





Number 
of Oil 
plants output 


Production 
Employees workers 





Mil. Ibs. Number 
478 
39.0 
44.5 
36.0 
48.7 


38.7 
29.5 
34.9 
28.0 
39.1 


3.52 
6.71 
10.33 
7.38 
11.24 


286 
214 
188 
150 
115 


1954 
1958 
1963 
1967 
1972 











Department of Commerce. Census of 


Source U.S 


Manufactures. 


oil output per plant (a measure of plant size) increased 
from 3.52 million pounds to 11.24 million pounds. 
Total employment per plant increased slightly, from 
47.8 employees in 1954 to 48.7 in 1972.? 

The increase in oil output per plant represents an 


tonseed production and crushings reached their 
: . 

vel in more 1967, which 

why oil output was low that year. 


than 20 years in 


increase in size of over 300 percent in 18 years, approxi- 
mately 17 percent per year. 


POSTULATED DECISION 
PROCESS 


In the study, cottonseed processors were assumed to 
maximize profit subject to a multi-output, multi-input 
production function. Because cottonseed products are 
jointly produced, one product can be isolated for study 
to simplify the analysis. With input levels as the relevant 
decision variables, profit maximization yields rules for 
optimum input decisions. Substituting these optimal 
decision rules into the firm profit identity under compe- 
tition yields the cost function: 


c= $(q,r) (1) 


where c is total cost, q is scalar output, and r is a vector 
of input prices. 

For the cottonseed processing industry, q represents 
cottonseed oil output—the cottonseed product generat- 
ing the largest percentage of total revenue. Cottonseed 
(m), labor (w), and capital (2) are the inputs considered.° 
Because the oil generally is sold to regional food process- 
ors with specialized needs and because transportation 
costs are relatively high, qg is largely predetermined. In 
addition, sales offices usually decide on output levels 
but typically do not make the actual production deci- 
sions. Given qg, the plant managers attempt to minimize 
cost by choosing the appropriate input levels. Conse- 
quently, the postulate of predetermined q seems 
reasonable. If g is not predetermined, a solution to 
the firm’s decision problem yields c = ¢ (p, r), where p 
is a vector of output prices, which implies that relation 
(1) is misspecified. 


*One could also eliminate cottonseed input as a deci- 
sion variable, using an identity to relate oil production 
to oilseed input. This would be equivalent to assuming 
perfectly inelastic input demand for oilseeds and zero 
partial elasticities of substitution between oilseeds and 
other inputs. In the approach used here, a more general 
one, these restrictions are not imposed arbitrarily. 











MODEL SPECIFICATION 


To carry out the analysis, relation (1) is approxi- 
mated as a translog function proposed by Christensen- 
Jorgenson-Lau (4). This function has been used widely 
in recent studies to approximate nonlinear forms. It is 
especially appropriate here because it allows the estima- 
tion of nonhomothetic and nonhomogeneous cost 
functions. Translog cost functions were first applied by 
Binswanger in a study of agricultural production (2). 

The translog form of relation (1) is written as: 


ae Sai re SoS ; 
Inc = A + Ag In q + + Y giln qinr;+ _ jin r; 


+1/2 Find iin rjlnr;+1/2 7 @q (Inq)? (2) 


where q is defined as scalar output of cottonseed oil, the 
Q;, Yij’s are structural parameters of the cost function, 
and the logarithms are natural. Symmetry (Yi = Yji) is 
imposed unconditionally. In addition, homogeneity in 
prices is imposed unconditionally: 


a >’ a 
=> V,=2 
i G5 


te" oe Ty° (4) 


where i,j = m,k,w, for cottonseed, capital, and labor 
input, respectively .* 
By noting that c = r’x, where x is a vector of inputs, 


it is apparent that d c/d r; = x;. In this respect: 


In c/d In r;x j/¢ = $; (5) 


where s; is the cost share of the ith input. The translog 
cost function yields the cost share equations: 


Sj = a; + Yqi Inq + 7 jin rj i=m,k,w 


* See Binswanger (2, 3) for a discussion. 


28 


Requiring (5) to hold unconditionally implies a repre- 
sentation of the cost structure consisting of relation 
(2) with three cost-share relations of the type specified 
in equation (6). 

The translog cost function is nonhomothetic and 
nonhomogeneous.” Homotheticity may be imposed by 
requiring: 


Yqi = 0 i=m,k,w 


Homogeneity is imposed by requiring that: 


Yqq = 9 (8) 


In addition, unitary elasticities of substitution may be 
imposed by restricting Vij = 0, in which case the translog 
function reduces to a Cobb-Douglas form. 

Following Christensen and Green (5), the measure of 
scale economies used in this study is defined as: 


o0=1-dlnc/ding (9) 
When o > 0, economies of scale exist; when o < 0, dis- 
economies of scale exist. For the general nonhomothetic 
cost function: 


o=1 (Ag + Yqq Ing + > qi In rj) 
When homotheticity is imposed: 


o=1-(a + Yqq '"q) (11) 


q 


When both homotheticity and homogeneity are imposed: 


o=1 a (12) 


>In a homothetic cost function, cost curves in input- 
price space exhibit disproportionate shifts as output 
varies. In a homogeneous cost function, cost curves in 
input-price space exhibit proportionate shifts as output 
varies. 











Nonhomogeneous cost functions yield different scale 

measures for each size of firm, while the homogeneous 
scale measure (12) yields one value for all sizes of firms 
in the industry. 


THE DATA AND 
ESTIMATION PROCEDURE 


The classified ESCS data used in the study came from 
ed time-series, cross-section sample collected 
over a 20-year period. Because scale economies must be 
distinguished from technical change, an intertemporal 
cross-sectional data must be used to esti- 
ndustry structure. Unfortunately, degree of 
)m limitations prohibit the use of any single cross 
tion from the sample. 
alternative, two combined time-series, cross- 
data sets were selected from the sample. The 
first, data set I, consists of 44 firm observations from 
1960, 1961, and 1962. Close inspection of detailed data 
on these firms indicated that they had neither added to 
acilities nor replaced existing technologies with 
during 1960-62. For practical 
then, little or no identifiable technical change 
in the data set. The second, data set II, consists 
of 39 firm observations from 1972, 1973, and 1974.° 
(gain, careful examination of the firms indicated little 
evidence of technical change. 
for capital costs, all data varied cross section- 
firm. Cottonseed prices (dollars per ton) were 
obtained directly from the classified ESCS source. The 
capital was proxied simply as the rate on 
AA bonds. Wage rates (dollars per year) 
re obtained from census data for each State. Total 
cost (dollars per year), cottonseed oil output (pounds), 
and the input data necessary to compute cost shares, 
lirectly from ESCS classified sources. 
The cost structure system was estimated with the 
Zellner procedure used by Christensen-Green 
n (6, 7), and Berndt-Christensen (1) to 
similar systems. This procedure, which 
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converges to maximum likelihood estimates, requires 
that one cost-share equation be dropped from the 
system to obtain nonsingularity in the variance- 
covariance disturbance matrix.’ 

Because the iterative Zellner procedure converges 
to maximum likelihood estimates, the likelihood ratio 
test may be used to test for homotheticity and homo- 
geneity (functional form). The relevant test statistic, 
as described by Christensen-Green (5), is: 


d= (INpI/Qyly "/2 


(13) 


where A is the value of the likelihood ratio, |§2,,| is the 
determinant of the conditionally constrained (homo- 
thetic or homogeneous) variance-covariance matrix, 
|§2,,| is the determinant of the unconstrained (non- 
homothetic) variance-covariance matrix, and n is the 
number of observations. Tests were performed by 
using the fact that -2 /n X has a chi-square distribu- 
tion with degrees of freedom equal to the number of 
conditional constraints imposed on the system. 


RESULTS 
OF ESTIMATION 


Three forms of the translog cost function were 
estimated for each data set. The first, model A, consists 
of the system represented by relations (2) and (6), the 
nonhomothetic form. The second, model B, consists of 
the system represented by relations (2) and (6) with con- 
ditional constraint (7) imposed. This is the homothetic 
form. The third cost function estimated, homogeneous 
in output and referenced as model C, consists of the 
system represented by relations (2) and (6) with condi- 
tional constraints (7) and (8) imposed. The cost-share 
equation for labor is omitted to allow estimation of each 
model. 

Iterative Zellner estimates of all three models for each 
data set appear in table 2. The a; parameters are some- 
what sensitive to model specification, much more so 
than the Vij substitution parameters. The Og is especially 


7 Pooled data are treated as independent observations. 











Table 2—Estimates of cost function parameters 





Data set | 





B 








Parameter A 











1.244 2.244 
(5.747) (7.035) 


215 113 
.666) (.817) 


.664 .794 
097) (.078) 


184 .116 
(.785) (.890) 


152 .090 
062) (.059) 


023 .024 
(.019) (.023) 


009 
(004) 


003 
003 


.103 .104 
(.016) (.016) 


-.129 —.130 
(.024) (.024) 


078 .078 
(.015) (.015) 


038 .038 .038 
349) (.346) (.596) 


047 052 .053 
011) (.012) (.012) 


fast 017 013 013 
{.005) (.005) (.005) 


Be Sree | s 


Estimates are maximum likelihood; standard errors appear in parentheses below e 








Note 
subscripts are defined as follows: O represents the intercept term, g denotes output, m 


and w is labor input 





“The nonhomothetic form 
of the cost function appropriately 
represents the industry structure.” 





Lt 





siderably when homo- |{2,.| is computed with models B and C. Because the 
m. Because some of the computed x’ statistics are greater than the critical level 
model are not highly with 99-percent confidence, the homothetic and homo- 
t apparent which of the geneous forms can be rejected for both data sets. The 
acceptable for describing nonhomothetic form of the cost function appropriately 
represents the industry structure.® 


eptability is possible by Second-order conditions require that the cost func- 


f 


1 previously. Table 3 presents tion be monotonic and convex in input-price space. 
? In X. In each case, model A These conditions are satisfied if the fitted s;; > 0 i = 


orm to compute Qu I and m,k,w,j =1,...,n, and the relevant bordered Hessian 
is negative definite. These conditions are satisfied for 
: = all model A observations in both data sets. 
city and homogeneity , j : 
nina iar Mean estimates of scale economies are presented in 
Hypothesis table 4 for five groups of firms ranked by output from 
Ta Soe smallest to largest. For each estimate, ¢ statistics appear 





Hor > . ° 

lomogeneity in parentheses for the null hypothesis that mean o = 0. 
For both data sets, significant scale economies (/ 
statistics greater than 2, positive values for 0) are 


* Additional testing of model A against nonhomo 
thetic, and homogeneous Cobb-Douglas cost functions 
indicated the acceptance of this model 


Table 4—Estimated firm scale economies 





Data set | Data set II 





% Py op 








0.033 : 0.028 0.026 0.016 
(1.57) (11.50) (16.54) (.55) 


.033 . .020 .020 .016 
(1.57) (14.15) (56.6) (.55) 


.033 .018 .018 016 
(1.57) (14.99) (119.94) (.55) 


.033 é .017 016 .016 
(1.57) (11.97) (112.49) (.55) 


.033 60.4 .008 .010 .016 
(1.57) (2.97) (5.41) (.55) 





ids, and t-statistics are in parentheses. Subscripts refer to models, and bars denote mean 





*“. . at least partially, the cause of declining firm 
numbers in the cottonseed processing industry 

is due to the realization of firm economies 
within the industry.” 








indicated for size classes 1 through 4, when the cost 
function is nonhomogeneous. When homogeneity is 
imposed, however, no significant scale economies are 
indicated. Thus, model specification is crucial in deter- 
mining whether scale economies exist. 

Based on group estimates of o, the largest scale 
economies exist for the smallest size class of firms for 
both data sets. For example, using the nonhomothetic 
form, the value of o is 0.073 for the smallest size class 
of data set I. For data set II, the corresponding value 
is 0.028. As size classes get larger, o values decline, 
which indicates less opportunity for reducing average 
costs by expanding firm size. This behavior conforms 
to prior expectations. On an intertemporal basis, 
opportunities for scale economies decreased from 1960- 
62 through 1972-74, even for smaller sized firms. Even 
so, significant unexploited scale economies existed in 
1972-74. 

Given the estimates of the y;; in table 2, derived 
demand price elasticities for inputs were obtained 
using the relation: 


i=m,k,w, (14) 


nj = (Vii ut Sj (s; age 6 | Sj 


where n; is the derived demand price elasticity for the 
ith input (5). Derived demand price elasticities were 
computed for cottonseed, capital, and labor used in 
cottonseed processing (table 5). 

The reported derived demand elasticities for all 
three inputs by size class and data set are all inelastic. 
This finding is consistent with prior expectations—in 
highly specialized plants, inputs are demanded with 
little sensitivity to price. In this respect, the demand 
for cottonseed is more inelastic than the demand for 
capital or labor. Firm size has only a limited effect on 
the level of derived demand elasticities, across size 
classes, except perhaps for the derived demand for labor 
in 1972-74. From 1960-62 to 1972-74, derived demands 
for capital and labor become more inelastic while the 
converse was true for cottonseed. This behavior is con- 


Table 5—Derived demand elasticities 





1960-62 1972-74 

















sistent with increased plant specialization in capital and 
labor use, and greater efficiency in production schedul- 
ing in cottonseed use. 


CONCLUSION 


With the potential of increasing cotton production 
in the years ahead, cottonseed processing will become 
more important. Over the last 20 years, the number of 
firms and plants in the industry declined considerably. 
This has raised concern among many economists that 
market power might be increasing in the industry. 

Based on the acceptance of a nonhomothetic cost 
function, results indicate that, at least partially, the 
cause of declining firm numbers in the cottonseed 
processing industry is due to the realization of firm 
economies within the industry. This process is most 
likely a consequence of effective competition, although 
it is not clear why unexploited scale economies have 
persisted over time. 

Further, the cost structure of the industry is non- 
homothetic, input demands are inelastic, and they vary 
iittle by firm size. Because of the similarity in the level 
of measures of scale economies for different size classes, 
the ‘‘flat”’ region of the average cost curve for firms in 
the industry is lengthy. Thus, the cottonseed processing 
industry exhibits a considerable dispersion in firm size. 
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The rapid growth of the popula- 
tion of the United States during the 
last decade, together with the wider 


use of statistics relating to the future, 


have brought about an increase of 
interest in population projections. . . 
No official attempt has been made to 


tions of the total population of the 
United States can be made with more 
accuracy than projections for geo- 
graphic subdivisions of the country. 
[ Hagood and Siegel accepted census 
projections to 1975 of the U.S. popu- 
lation and projected the distribution 


among the nine census divisions. Their 
widest relative error was an under- 
estimate by only 1.35 percent of the 
share that would be in the South 
Atlantic region in 1975. (ed.)] 


publish periodically a systematic set 
of projections for the major geo- 
graphic subdivisions of the United 
States ... Fertility and mortality 
occur with more statistical regularity 
than does migration, and to the 
Margaret Jarman Hagood 

& Jacob S. Siegel 

April 1951, Vol. 3, No. 2, pp. 41-52. 


extent that they do they are more 
predictable. Because of this, it seems 
reasonable to conclude that projec- 
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Reviewed by Abner W. Womack * 


For those interested in analyzing 
the impacts of the wage and price 
I I 
controls lasting from August 15, 
1971, to April 30, 1974, this book is 
essential. It provides behind-the 


scene interactions, reactions, and 


counteractions between key Govern- 
ment agencies and industries, and a 
t Ay 


careful chronology of events. We are 


the 


iences 


fortunate that these authors took 
time to set down their expe! 
with wage and price cont 

the six authors were wit 
Living Council during tl] 
period, and each reflects 
responsibility and professional back 
ground. The reader find: f 
overlap and varying c 

drawn, but, in most cases, the story 
diffi- 


food secto1 


is much the same: Controls are 
cult to manage in the 
Complete controls would require a 
substantially greater number of Gov 
ernment employees to monitor all 
segments of the industry from the 
If the Ad 
ministration settles for a piecemeal 


farm to the retail market 


program, industry and Government 


will find themselves acting and 
reacting to economic events guided 
by structure, 


economic 


expectations, and 
that do 


conform to models and intuition 


incentives not 
based on periods without control. 
Given this unsettling information, 
one wonders why the whole matte} 
of controls would not be dismissed 


*The reviewer is an 
the Commodity Economics Division, 
ESCS. 


economist 1n 


and more viable alternatives con- 
sidered. But the notion is often very 
popular; as we reach periods of 
relatively high food prices, popular 
pressures for controls are likely to 
surface again. This book can be 
considered one of the best sources 
of information on structural adjust- 
ments that are likely if similar 
controls are adopted in the future. 

In chapter one, ‘Agricultural 
Development,”’ author Glenn Nel- 
son reminds us that Freeze I, 
August 15, 1971, to November 13, 
1971 was a three-pronged attack on 
rapid inflation, a balance-of-payment 
deficit, and high unemployment. For 
each of the five control stages, Nelson 
examines the announced policy, the 
state of the general economy, the 
feed grain-livestock sector, wheat, 
protein meals, and dairy products. 
He provides insight on how the food 
economy reacts to ceilings on retail 
prices when raw product prices are 
unconstrained. We see how proces- 
sors are squeezed out of business, 
and how the Administration attempts 
to readjust with cost-passthrough 
provisions. 

Of particular interest is the 
author’s discussion of constraining 
beef prices while other meat prices 
were allowed to seek free-market 
equilibriums. If his interpretation is 
correct, researchers will find that a 
quantification of supply response for 
beef products during this period, at 
the farm level, will demonstrate a 
structural change relating to price 
information. At a time when hog and 
poultry producers were cutting back 
production, beef producers inter- 
preted the freeze to imply a bottom 
price. Producers passed up profitable 
prices only to lose heavily after the 
freeze was rescinded. Not surprising- 
ly, forecasting models of the U.S. 
Department of Agriculture and other 
Government agencies did not predict 


this turn of events. 
Behind-the-scene 
given of displeasure with USDA poli- 
cies. Marketing guides designed to 
support egg and poultry prices, and 
the announcement in December 
1972 of a 25-million acre set-aside 


accounts are 


program for 1973 feed grains in the 
face of higher prices, were cited as 
being out of step with the overall 
goals for curbing inflation and lower- 
ing food prices. A special food com- 
mittee of the Cost of Living Council, 
chaired by Secretary of the Treasury 
Shultz and including Secretary of 
Agriculture Butz, was created to 
stimulate greater emphasis on con- 
sumer interests. USDA was viewed 
by other Government agencies as 
being biased towards maintaining 
higher farm prices; thus, as pointed 
out by Nelson, its ability to fight 
successfully on policy issues was 
rapidly eroding. 

In chapter two, “The Agribusi- 
ness Market Structure and Controls,” 
author Ray Goldberg reviews the 
agribusiness background, particularly 
the significance of a relatively stable 
farm price in conjunction with excess 
supplies. He provides a rather 
detailed description of the freeze 
implications on the beef industry. 
The reader is led through the rela- 
tively stable period of Freeze I and 
Phase II up to the more unstable 
period covering Phase III and Freeze 
II, January 11, 1973, to July 18, 
1973, by which time retail beef 
prices had moved up 18 percent. 
These higher prices precipitated a 
ceiling price of beef set at the end of 
March 1973. Goldberg hypothesizes 
that beef cattle producers perceived 
the ceiling price to be a floor and 
modified 
accordingly. But 


production decisions 


this withholding 
time when 


strategy occurred at a 


the beef price cycle s coming to 


a peak. Thus, an attempt by the 
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to curb price increases 
> effect on the industry 
ted the problem. 
concludes that the pro- 


which the agriculture 


peen operating or 25 


d have been examined 
for desired re sponse in 

sing new constraints. 

and Reginald J. 


“The 


f Food 
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pter three, 


ipl mentation o 
itions ” They address two 
1) To 


nS limit price 


what extent should 
ncreases 


firms to absorb rising 


2) to what extent should 


an industry be con- 


eral arguments are given 


mic shortcomings o}f a 


eze. Prices set below 


levels imply rationing, 


res large 


ment employees, 


ort term, this 


not acceptable. It is 


eguiate prices oO! raw 


ducts. Since raw 


e considered to nearly 


market prices, and the 


percelve to be short 


ers omitted 


price 
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item 
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food/ 


versus 
conclude that 
Oograms in the 
should 


have been 


ges in existing Gov- 
ams 


abilization aspects ol 


price and wage regulation receive 
attention in chapter four, ‘“‘Wage 
Stabilization in the Food Industry,” 
written by William M. Vaughn, III. 
He particularly notes the experi- 
ence of the Tripartite Food Industry 
Wage and Salary Committee. Vaughn 
looks at issues associated with pre- 
vious wage and price controls and 
at committee experience based on 
problems confronted during the 
period under consideration. Lessons 
learned he summarizes in a section 
appropriately titled: “Costs and 
Benefits, Lessons Learned, and Open 
Questions.” 

A sobering point concerns the 
amount of startup time and person- 
nel necessary. Combining this with 
the need for cooperation among 
affected parties leaves one with the 
impression that a program aimed at 
shortrun controls will be severely 
from the start. Two 
important questions are debated: 
(1) Do price controls necessitate 
wage controls and (2) does a wage 
control program need strong compli- 
ance. Voluntary compliance may 
actually be viable. 

Chapter five, ‘‘International Food 
Policy Issues,”’ is also written by 
Glenn Nelson. He examines inter- 
national policy from the perspective 
of domestic food prices. Numerous 


constrained 


charts and graphs present character- 
istics of the international markets 
including natural phenomena, social 
and political institutions, cycles of 
economic growth and recession, 
shifting exchange rates, foreign 
agriculture and food policies, state 
trading arrangements, and expected 
future trends. These major issues lead 
to the question of a reserve program 
with all of its economic ramifications, 
a choice that the United States would 
seem forced to make because of the 
international environment. Nelson 
points out that our open economy 


takes on an undue share of the 
changes in the supply-demand 
balance in the world markets. 

The first five chapters are sum- 
marized and additional insights pro- 
vided in chapter six, ‘‘Lessons of 
Food Controls, 1971-74,” 
by John Dunlop. He warns the reader 


written 


about the implications of a controls 
program remaining in effect too long, 
and the merits of considering one 
that concentrates on nonfood items 
and leaves the relatively competitive 
agriculture market to seek equilib- 
rium. He that 
programs become confusing to all 
During the 


maintains control 
parties as time goes on 
35-month period, we 
two different 
phase modifications. Getting out of 


experienced 
freezes and three 
controls can be much more difficult 
than getting in, he cautions 

Dunlop attempts to disentangle 
the economics of short supplies and 
increased exports from the popularly 
held concept of controls. The latter 
can overpower the former; a case in 
point is the freeze placed on meat 
prices by President Nixon in the 
spring of 1973. Dunlop attributes 
motivation for this action as a reac- 
tion to the popular attitude that 
profits in the food industry were 
responsible for high prices. Unfor- 
tunately, the President over-rode 
his economic advisors and bowed to 
these popular and more political 
pressures. 

I suggest that readers of this book 
remember a statement attributed to 
Professor Willard Cochrane, that, in 
making economic policy decisions, 
we must consider the political equi- 
librium as well as the economic 
equilibrium. My problem in grasping 
the main theme of the book was 
related to this point. I continued to 
read from an economic standpoint 
and did not zero in on this political 
(Continued on page 36) 
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Reviewed by Harry W. Ayer* 


The unifying theme of these books 
is the economics of irrigation. They 
vary greatly, however, in the specific 
problems and decision level treated 
(farm, irrigation district, 
region), location (a variety of regions 


large 


within several countries) and analytic 
methods employed (basic production 


methodology, simulation, 


and 


function 
linear programming, 
Overall, the three books are of high 
quality. All will interest researchers 
working with the economics of irri 
gation at the aggregate level. The 

Hexem and Heady book could be 

used as a supplementary text in a 

production economics course. The 
books by Maass and Anderson, and 
Frederick 


otners ). 


Crosson, Cummings, and 
also have merit for water policy 
makers. The single greatest short- 
coming of these books, and of the 
existing literature on the economics 
of irrigation, is that they fail to 
specify adequately the micro-level 
water-crop production function for 


on-farm decisions 


»-« AND THE DESERT 
SHALL REJOICI 


Maass and Anderson study six 


irrigated settlements—three in Spain, 
and three in the United States. Their 
purpose is formidable: ‘‘. . . to under 


stand the (water) institutions and 


; 


procedures, to discover the objec 


tives, and to evaluate the institutions 
and procedures in terms of how well 
they satisfy the communities’ goals.” 
They their 


accomplish purpose 


agricultural 


*The reviewer is an 
economist in the Natural 
Economics Division, ESCS, 
adjunct associate professor, Unive. 
sity of Arizona, Tucson. 


> 
vesource 


anda 
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admirably. In so doing, they provide 
a framework and methodology, and 
draw important policy conclusions 
for future economic research and 

policy on irrigation 

For each irrigation settlement, 
the physical setting (including loca- 
tion, climate, crops, farm size, land 
ownership, topography, water 
volumes, and sources) is detailed 
carefully, and the physical features 
are related to the history of rules 
which govern water use in the area. 
The controlling and regulating insti- 
tutions are described faithfully— 
which interest groups are in control, 
what operating procedures exist for 
decisionmaking, who the key per- 
sonnel are and what are their duties, 
how expenses are met, and how pro- 
cedures are enforced. 

For economists, a focal point is 
the simulation model used to evalu- 
ate the effects of alternative water 
use rules imposed on or by the irri- 
gation district. Unfortunately, the 
model is described only briefly, and 
the reader is referred to the authors’ 
previously published bulletin. The 
model is based on budget data for 
each of 10 representative farms of 
each region and on the decision rules 
which allocate the region’s water 
among farms. The model selects that 
combination of crops and water use 
by 2-week intervals during the grow- 


ing season, which maximizes net 


revenues Operating procedures 
(when and how much to irrigate each 
crop) can be altered throughout the 


growing season in response to chang 


ing water availability. Results indi- 


cate for each farm the acreage o 

each crop, the amount and sequence 
of water application, and total reve- 
nues, total costs, and net revenues 
Researchers can the 
evaluate the impact on production, 


; 


use model to 


revenue, and water use of alterna- 


tive water allocation rules—such as 


distributing water based upon the 
proportion of the region’s total 
acreage owned by a particular farm— 
and the impact of new irrigation 
facilities—such as a reservoir to 
eliminate seasonal water shortages. 
A shortcoming of the model (and 
most economic models of irrigation) 
is that the underlying production 
function which crop 
response to irrigation water is only 


specifies 


very roughly specified. It is assumed 
that water may be applied at speci- 
fied intervals, and that water scarcity 
is reflected by omission of one or 
more entire water treatments, rather 
than by use of a lesser amount during 
an application period. Thus, irriga- 
tion is assumed to be a very discrete 


all-or-nothing, operation within 
periods. 

The authors 
regional water policy 


Three of the most 


derive guidelines fer 
rom the study. 


important and 


broad pertain to the 160-acre limita- 


tion, the ability of local irrigation 


districts to control water which is 


supposedly under considerable large- 
region or central government control, 
and the equity of the distribution of 


net benefits derived from alternative 


(Continued from } 


theme until chapter three. Because 


this chapter covers it ground- 


work necessary to appreciate par- 


ticular controls programs, it would 


have been better if it had been first 


The book succeeds in adhering to 


the intended subject ‘* Lessons 


t 


learned.” It numerous 


contains 
10n O| eco- 
1-74, 


tor the 


insights into quantificat 
nomic events during 197 and 


should prove invaluable 


the food, labor, and 


the 


researcher in 


other related industries. For 


policymaker faced with pressure to 
curb high food prices, this book 
should serve as a grim reminder that 


controls can have perverse effects 








) 





Anderson 


( 


re the 


U-acre 


yrovide 


+h is 


now 


imunities 


The authors provide an overview 
of production economics principles 
and the statistical procedures used to 
estimate crop-water production func- 
tions empirically. They treat the 
theory compactly, yet adequately as 
to the key variables, optimizing 
criteria, and functional forms used in 
basic production function analysis. 
They use graphs and basic calculus 
effectively to illustrate the physical 
and economic principles involved. 
They also provide basic information 
on experimental design and the esti- 
mation of parameters through regres- 
sion analysis (OLS) and associated 
statistical tests. 

The production functions were 
estimated from experiments con- 
ducted Arizona, California, 
Colorado, Kansas, and Texas from 
1967 through 1972 by agricultural 


in 


experiment station staff. For each 
crop—corn, wheat, corn silage, 

cotton, and sugar beets—both irriga- 
tion and nitrogen fertilizer levels 

were varied, and other factors of 
production were held fixed within 
both 
and soil factors varied, and general- 
ized production functions 
sites attempted to account for these 


sites. Among sites, weather 


over 


variables. 

The heart of the book is a crop- 
by-crop, State-by-State presentation 
of the ‘‘best”’ production function 
estimates. In each case, empirical 
estimates of one or more produc- 
tion function forms are given, along 
with tests of significance and R?’s. 
Marginal product curves and 
isoquants plus graphs of the total, 
marginal, and isoquant functions are 
given for each but not for 
each site. Generally, the estimated 
functions relating yield to annual 
applications of water and fertilizer fit 
the data rather well. R?’s are typical- 
ly greater than 0.7 and the key varia- 
bles are often significant with the 


crop, 


the method of operating tl 


expected sign. The generalized pro- 
duction which 
for soil (pH, electrical conductivity, 
and other factors) and weather (pan 


functions, account 


evaporation) differences among sites, 
also produced high R?’s, but indi- 
vidual parameter estimates were not 
always as expected. Essentially no 
economic analysis is provided 
Potential use of crop-water pro- 
duction functions in economic 


analysis and policy formation 
described, The 
draw upon an empirical study of two 
Utah 
water production functions were 


is 
however. authors 


watersheds in central Crop 

incorporated into a linear program- 
ming model of representative farms 
of the region. By varying water price, 
the Utah analysts estimated the 

demand for water in both regions 
In the aggregate model, they allo 
cated water the 
ance system between the reg 


by water convey 


mWOns ana 


through time so that consumer su 


plus to the regions was maximized. 


Policy implications can be drawn 


concerning the efficiency of the dam 
and delivery system of the area, and 
he system 
Although short, this treatment illus 
trates for policy analysts the use 


fulness of production 


functions, and the authors 


crop-water 
suggest 
research methodology fo. 


persons 


uaies 


conducting economic st 


. } 
rod 


Data used in making the uc- 


tion function estimates, and other 
tabular material appear as microfiche 
inserts in the book 

Persons concerned with regional 
(versus on-farm) water policy in the 
West can use material in the book. 
Agronomists would also benefit from 
the section on experimental pro 
cedures and data needs for economic 
analysis of crop response to irriga 
tion. Graduate students studying 
production economics will find this 


book a good supplemental text in 











treating production theory, statisti- 
cal analysis, and application of the 
theory and statistics. 


SELECTED WATER 
MANAGEMENT ISSUES 
IN LATIN AMERICAN 
AGRICULTURE 

Crosson, Cummings, and Frederick 
present papers on a variety of water 
problems in agricultural areas of 
Latin America. Several economic em- 
pirical methodologies are employed 
to analyze a number of policies and 
more 
The 


to improve 


projects intended to make 


efficient use of scarce water. 
editors’ objectives are 
water policy in Latin America and 
elsewhere, and to provide method 
ological ideas for those conducting 


research on the economics of irriga- 


tion. In general, the presentations are 


convincing and deserve the attention 
of both those who study and those 
who formulate water policy 


The editors provide a sharp review 


of problems and policy in irrigated 
the 
literature 


areas, effectively using papers 


presented and othe also. 
They consider factors affecting the 
efficiency of investments in water 
control projects and the efficiency 
of water management. Timing, 
regional location, and project design 
affect investment efficiency. Manage 
ment efficiency is determined by the 
time path of use of stored water, 
political interests which determine 
the distribution of water between 
farm and nonfarm sectors, and poli 
cies which determine the price of 
water to the agricultural sector and 
the distribution of irrigation water 
between leaching of salts and direct 
plant uptake. 

Seagraves and Ochoa investigate 


alternative water pricing policies in 
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Canele, Peru. Most of the country’s 
agricultural production occurs in 
the desert, coastal areas where rivers, 
originating in the Andes, feed irriga- 
tion canals. Problems associated with 
the irrigation system include scarcity 
of water during particular months 
and flooding during others. To cope 
with these problems and expand agri- 
cultural production, the government 
is involved in major canal and water 
storage projects. The authors investi- 
gate the economics of the projects 
and alternative water pricing policies. 

They dwell considerably on meth- 
odology, and they use linear program- 
ming techniques which incorporate 
both supply and demand equations. 
They conclude with several policy 
recommendations, among them pro- 
pertaining to investment 
strategies and water fees. 


posals 


In his study, Frederick focuses on 
threats to an irrigated grape-wine 
area of Argentina. The grape-wine 
industry and local communities 
depending on the industry are threat- 
ened because water use exceeds river 
flow and ground water recharge. Past 
and current government policies 
encourage a socially inefficient allo- 
cation of Water pricing 
policies, tax policies, pump energy 
pricing, and subsidies to grape produc- 


water. 


tion all encourage overuse of water 
in grape irrigation. Out of a largely 
qualitative analysis, the author draws 
several policy conclusions. 
Cummings and others investigate 
the economics of allocating water 
bet ween shrimp lagoons and crop irri- 
gation in northwestern Mexico. The 
model used is a chance-constrained 
stochastic, dynamic program and it 
includes a biological model of shrimp 
production. Besides illustrating the 
use of a rather complex methodol- 
ology, the authors reveal, perhaps 


surprisingly, that shrimp production 
competes economically with irrigate« 
agriculture for substantial quantities 
of scarce water. 

In McFarland’s study on water 
scarcity and salinity in northern 
Mexico, he indicates that the under- 
ground water table has fallen and sez 
water has intruded into the aquifer 
as farm use of irrigation water has 
expanded. Not only have pumping 
costs increased, but saline irrigation 
water also threatens crop yields. 
Several policies have been proposed 
to counteract these problems: the 
introduction of salt-tolerant crops 
such as garbanzo beans, the installa 
tion of artificial drains, and inter 
McFarland, 


gramming n 


basin transfers of water. 
using a dynamic p) odel, 
investigates the optimum policy and 


time allocation of water between 
leaching and direct crop use 


Millan and Mijia, 


multipurpose flood control project in 


evaluating a 

Colombia, attempt in their model to 
account for the myriad socioinstitu 
tional, economic, and hydrologic 
interrelationships which often char 
acterize multipurpose f -ontrol 
projects. They explain portions o 


the simulation model but refer the 


reader to another publication for 


details. They evaluate a flood protec 


tion project on the River of 


Cauca 


Colombia, but becau 
underlying data, prov 
tive policy conclusions 
Overall, authors of 
on important water problems 1 


these pa 
and demonstrate the use of emp 
methodologies which can |} 
to similar problems o! 
graphic areas, and they 
conclusions to 
efficiency in the area 
provide adequate, 
presented informati 


imp 


searchers and those 





INDUCED INNOVATION: 
TECHNOLOGY, 
INSTITUTIONS, 

AND DEVELOPMENT 








Hans P. Binswanger, Vernon W. 
Ruttan, and others. The Johns Hop- 
kins University Press, Baltimore, Md., 
1978, 423 and XIV pages. $22.50. 
Reviewed by Ted Thornton and 


William B. Back* 


Induced innovation refers to the 


study of how prices of factors, 


products, and other key economic 
variables interact in determining the 


rate and direction of technical 


change, consequently, charac- 


teristics of economic growth. Rather 
re¢ raing innovation as autono- 
mously or exogeneously given, the 


authors place it within microeco- 
the 


ction of innovation be- 


nomic theory wherein nature, 


ana air 


rate 


come determined by the economic 


incentives, decisions, and actions of 
firms op ng in a market economy. 
Bins ger, Ruttan, and the other 


autho) yovide both a valuable 


introduction and a rigorous state- 


ment theory of induced inno- 
also give historical 
on use of the theory in 
1 States, Japan, Brazil, and 
[he 


economi ina 


book will appeal to 
researchers interested 
in micro- 


in inno as a variable 


econo! lysis, and who have suf 
icient 1 ematical background to 
underst 1d to appreciate the 

modelin d related refinements in 
the the In particular, the book 
may to persons beginning 


research authors 


technology. The 
aightforward treatments 
rce of compensation of 
from charges to the 
innovation, publically 


ch, patent laws, the 


vers are agricultural 
n the National Economic 


livision, ESCS. 


viey 


relationship between market struc- 
ture and technical change, changes in 
income distribution and factor shares 
resulting from technical change, tech- 
nology transfer, and the recent devel- 
opments in the theory of induced 
innovation. 

The strength of the book lies in 
the rigorous expression of a theory 
of induced innovation, made possible 
by the authors’ placing the concept 
of induced innovation within the 
context of microeconomic theory of 
the firm. Innovation can thus be 
studied with the traditional tools of 
economic analysis as to its role in the 
effects of prices and resource availa- 
bility on the allocation of goods and 
services. The models presented are 
manipulated to examine the place 
of innovation in the firm and to 
describe innovation in terms of 
changes in final demand, factor 
prices, resource availability, and 
resource allocation over time. 

The shortcoming of the book 
relates to the limitations of micro- 
economics as a source of criteria for 


public decisionmaking. Many innova- 
tions do not result from economic 


incentives or forces within a market 
economy but from government regu- 
lation or nonmarket demands. For 
example, a firm ordered by a govern- 


ment to reduce emissions from a 


smokestack will consider economic 
factors in determining the type of 
innovation to reduce emissions, but 
the impetus for innovation did not 
come from economic forces endoge- 
nous to the firm or market. Also, 
market forces may have little bearing 
on military innovations, or innova- 
tions in public services. The problems 
of market failure are well known to 
economists. But just as the market 
may fail to provide a socially desira- 
ble amount of goods and services, it 
also may fail to provide the innova- 
tions that society wants or needs. 
The induced innovation theory does 
not account for the wide variety of 
innovations generated outside the 
market system. Nor does it account 
for impacts of technology other than 
the income effects distributed by 
market forces. Therefore, the theory 
presented fails as a criterion for 
public policy relating to technology 
and innovations. 

Nevertheless, Induced Innovation 
is worthy of professional attention. 
It will serve as a base for some 
research on the economic determi- 
nants of innovation and the social 
effects therefrom. The unmet need 
is for a macroeconomic theory of 
innovation which can serve as an 
analytical base technology 
assessment. 


for 


In Earlier Issues 








In the search for wise use of natural resources, too 
little attention has been given to the watershed, too 


much to dams and levees on the river. 


Review of: 
& Anthony Netboy) 

E. H. Wiecking 

April 1951, Vol. 3, No. 2, 


Water, Land, and People (Bernard Frank 


. 61 





ENVIRONMENTAL 
IMPROVEMENT 
THROUGH ECONOMIC 
INCENTIVES 











Frederich R. Anderson, Allen V 
Kneese, Phillip D. Reed, Serge 
Taylor, and Russell B. Stevenson 
Resources For the Future, The 
Johns Hopkins University Press, 
195 pages, 1977. Cloth, $13.00 
Paper, $4.50. 


Reviewed by David Wilson* 


This book was written for persons 
concerned with environmental man 
agement strategies. It will be especial- 
ly useful for all legislators, agency 
personnel, politica! scientists, econo- 
mists, planners, engineers, and attor- 
neys involved in developing environ 
mental policies and controls. The 
authors treat the interdisciplinary 
nature of protecting the environment 
by focusing on the economic, tech 
nical, legal, and political aspects in 
different chapters. They have coordi- 
nated these aspects reasonably well 

Direct and 
management of er 


regulation, control, 
ivironmentally 
harmful activities have been inade- 
quate, state the authors. Although 
the regulatory 
produced important gains, they 


approach has 
con- 
allowed 


clude, it has also 


polluters to avoid being regulated. 


many 


Political and economic costs of 
an effective direct regulation pro 
gram are seen as being too high. The 
authors question current regulatory 
programs, which are costly , cumber- 
some, and ineffective. If these pro- 
grams do not produce more results 
at reasonable prices soon, discouraged 
legislators will cast them aside. The 
major problem with regulatory pro 
grams is that, in practice, enormous 
administrative costs are incurred in 
meeting objectives 


*The reviewet n agricultural 
economist in the Natural Resource 
Economics Division, ESCS, stationed 


in Utah. 


IS a 
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The authors examine the strategy 
of levying pollution charges instead 
of, or in conjunction with, direct 
regulation. Such charges would pro- 
vide an incentive to discontinue or 
abate polluting activities. The argu- 
ment is that pollution standards 
could be enforced much more easily 
if an incentive structure existed 
which would induce firms to choose 
the most economically efficient 
abatement alternative. 

The primary economic purpose 
of the environmental charge system 
is to create new markets that would 
allocate resources efficiently and 
produce net benefits to society. 
The lack of markets is viewed as 
a major cause of environmental 
problems. Air and water resources 
have in the past been used to absorb 
raw wastes because it has been 
economically advantageous to do so. 
Other resources have been subject to 
market prices and constraints while 
the use of environmental resources 
has not been. 


The authors point out that many 
of the political problems related to 
using a charge system stem from a 
national preference for direct regu- 
lation as the only appropriate legis- 
lative means of answering a social 
need. The market approach, they 
indicate, will be opposed by indus- 
trialists out of self-interest; by 
regulatory authorities out of fear 
of failures of current programs; and 
by politicians who do not want a 
more publicly visible pollution con- 
trol strategy. Major policy revisions 
come only infrequently and only 
after a number of years for an exist- 
ing policy to prove itself ineffective. 

Use of pollution charges could, 
the authors believe, increase admin- 
istrative and economic efficiency and 
equity. Levying charges for polluting 
activities is a technique very likely to 
be much debated and probably 
tested in the near future. Adoption 
would form a new category of regu- 
latory legislation, one not fully 
tested in the courts 


In Earlier Issues 








A general nonprice equilibrium rather than a 
general price equilibrium may actually house the 
strongest forces involved in real problems. General 
price equilibrium may be more misleading than 
helpful in understanding the nature of economic 


problems. 


Review of: 
(Kenneth E. Boulding) 
John A. Baker 

April 1951, Vol. 3, No. 2 


A Reconstruction of Economics 


, p. 60 





POLICY STUDIES JOURNAL, 
VOLUME 6, NO. 4, 
SUMMER 1978 








Reviewed by Preston E. LaFerney* 


This unusual review 


somewhat 


features a journal issue in its entirety. 


The decision to review the entire 
issue stems from the subject matter- 
the Agricultural 
Policy sponsored by the 
Policy Studies Organization, the U.S. 


Symposium on 
jointly 


Department of Agriculture, and the 
Farm Foundation. 

The 
lished 


Studies Journal, pub- 
quarterly in the Political 


Science Department of the Univer- 


sity of Illinois, represents the product 


. of the Policy Studies Organization, a 
group composed largely of political 


p 


scientists. Past issues have covered 


general oaches to policy studies 


and policy problem areas. 
(Contents 
availabk 


Organi 


speci 
past symposia issues, 
the Policy Studies 
are listed on p. 588 of 
the sum 1978 issue. ) 

Contents of include a 
Politi- 


sympo- 


this issue 


brief, historical sketch of the 
cal 


Studie ganization; the 


sium on iltural policy, 
Don Hadwiger of Iowa State Uni 
m Browne of Central 

sity, and Richard 
the U.S. Agency for In- 
Development; and three 

public opinion as a factor 

in polic nulation, potential con- 
flict be policy evaluators and 
persons responsible for policy formu- 
lation and administration, and ques 


tions useful in analyzing public 


policy. Lastly, a literature review 


section ( ndard feature) provides 
a bibliog 
1] 


and civil libert 


raphy of policies on poverty 
ies, and brief essays on 
regulat form, criminal justice, 


healtt lic and urban services. 


*The reviewer is Deputy Director 
of the Commodity Economics Divi- 


sion, ESCS 


edited by 


The Journal’s editors quote Von 
Paarlberg, formerly USDA Director 
of Agricultural Economics: ‘The 
agricultural establishment has, in 
large measure, lost control.’”’ They 
cite this statement as indicative of 
a state of flux, in the late seventies, 
within involved political institutions 
and among items seriously considered 
on the agricultural policy agenda. 
Too, the statement prompted the 
Policy Studies Organization to focus 
this issue of the Journal on the ques- 
tions of ‘“‘what changes?”’ and “Show 
much?” 

Within the symposium section, 
the first seven articles present aspects 
of political institutions. More precise- 
ly, the authors focus on political 
institutions active in agricultural 
policy formulation now and in the 
past. They also examine evidences of 
significant changes within these insti- 
tutions, and, in some cases, they indi- 
cate potential impacts on the policy 
process within the agricultural com- 
munity. 

The political institutions active in 
the agricultural policy process his- 
torically have comprised a tightly 
knit, closed group. The authors 
offer considerable evidence that 
this characteristic is changing, with 
the emergence of significant new 
participants in the development of 
agricultural policy. Charles Hardin, 
University of California-Davis, 
focuses on the political role of 
bureaucracy in setting agricultural 
policy, citing the Agricultural 
Adjustment Administration, the Pro- 
duction and Marketing Administra- 
tion, the Commodity Stabilization 
Service, and USDA’s Agricultural 
Stabilization and Conservation Serv- 
ice as institutions through which 
farm policy was heavily influenced 
by politicians with agricultural 
constituencies. He argues that no 
effective oversight was given by 


either the executive branch or the 
Congress as a whole. Hardin points to 
the shift away from this situation in 
the sixties as the farm bloc’s power 
eroded, culrninating in various coali- 
tions involving it and other interest 
groups—labor and consumer interests, 
particularly—in the formation of the 
1973 farm bill. 

Laurellen Porter, Indiana State 
University traces some recent, sig- 
nificant congressional changes which 
have eroded the power base of tra- 
ditional agricultural interests, and 
examines the consequence for 
agricultural policy. Alex McCalla, 
University of California-Davis, 
examines the policies of the agricul- 
tural research establishment, arguing 
that inertia, not political manipula- 
tion, essentially governs research 
content in the short run. Only over 
time can specific interests (particu- 
larly those with money) significantly 
influence the research content. 

Client support for agricultural 
agencies in the Congress is treated by 
Kenneth Meier, University of Okla- 
homa, who indicates recent erosion of 
such support for agricultural policy. 
Jonathan Lurie, Rutgers University, 
writes critically of regulatory (espe- 
cially self-regulatory ) features of the 
commodity exchanges. William 
Browne, Central Michigan University, 
and Charles Wiggins, Iowa State 
University, argue that the lobbying 
efforts of general farm organizations 
have changed from the historical 
ideological base toward the more 
pragmatic issues faced by their mem- 
berships—basic economic issues of 
farm legislation—and toward consid- 
erable involvement with other interest 
groups in their lobbying activities. 

The rapidly emerging consumer 
organizations and their role in 
agricultural policy formulation are 
examined by James Guth, Furman 
University, as to their strengths and 
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UNSKILLED LABOR 
FOR DEVELOPMENT— 
ITS ECONOMIC COST 








strategies in influencing agricultural 


policy. 

Issues beyond the traditional area 
of agricultural policy form the topics 
of the next six articles. Authors look 
at who sets the agricultural policy 
agenda and examine “new’’ items, 
such as human rights, energy, and 
organic farming. Don Paarlberg 
argues that the real question in 
policy formulation is whether the 
high-priority issues on the agenda 
are relevant, not simply the choice 
among Further, he 
points out that power to decide what 
is NOT on the agenda is critical to 
essential policy content. This power 
of the ‘‘establishment,’’ he states, 
favored big farm operators for many 
years—until the sixties and continu- 
ing into the present, when a new set 


alternatives 


of challengers began to emerge from 
among the poor, the rural nonfarm 
people, hired farmworkers, minority 
groups, consumers, and environmen- 
talists. 

William Payne, previously with 
the U.S. Civil Rights Commission, 
argues that USDA largely continues 
to ignore the rural poor. Similarly, 
Isidro Ortiz, University of California- 
Santa Barbara, that 
California, even under sympathetic 


concludes 


administration, fails to provide farm- 
workers with collective bargaining 

although it is now a 
Federal law for most other workers. 


“right’’ under 


Considering land and water policy 
relating to Richard 
Esseks, Northern Illinois University, 
and John Richard, University of 
Wyoming, conclude that fragmenta- 
tion and complexity of policies and 
a shifting power base increasingly 
favor municipalities and industries 
over agriculture in the use of these 
natural Garth 
Southeast Missouri 


agriculture, 


scarce resources. 


Youngberg, 


State University, addresses some 
potential concerns in his article on 
organic farming as an “alternative 
agriculture,’’as yet an essentially 
nonpolitical, embryonic movement. 
The last three articles focus on the 
relationship between U.S. 
policy and agricultural exports. 
‘*Sales Surpluses and the Soviets,” 
“Grain as a Foreign Policy Tool.. ., 
and “The Failure of Food Power,” 
by Trudy Peterson, Roy Laird, and 
Robert Paarlberg, respectively, indi- 
cate the policy issues examined. The 
authors look at implications of em- 
bargoes, use of agricultural commod- 
ities as instruments of foreign policy, 
and effects of foreign policy consid- 


foreign 


” 


erations on U.S. agricultural exports. 
Generally, they conclude that it is 
unrealistic to expect that U.S. policy- 
makers will be able to restrict access 
to U.S. supplies of agricultural prod- 
ucts, although just how they are 
made available to other nations can 
be affected by policy forces. 

Each symposium article is a brief 
concise treatment of the given issue. 
Thus, the symposium constitutes 
an overview, reflecting the authors’ 
perceptions of significant changes 
occurring in agricultural policy 
formulation and 
attention to possible outcomes and 
impacts. The planners of the sympo- 
sium succeeded, in my view, in 
arranging an informative treatment 
of the kinds and significance of 


providing some 


changes occurring in the agricultural 
policy agenda and policy-forming 
processes in 
relating these changes to the political 


recent years—and in 
process. 

The introductory symposium 
article, pages 463-466, provides a 
very good, more detailed summary 
of the topics and major conclusions 
of the various authors. 





Orville John McDiarmid, The Johns 
Hopkins University Press, Baltimore, 
Md., 206 pages, 1977. Cloth, $12.50; 
Paper, $4.50. 


Reviewed by Jeanne M. O’Leary* 


When selecting a project aimed at 
promoting economic development, 
planners often base their choice on 
cost-benefit or internal rate of return 
analyses. Developers consider the 
ratio of capital to labor to be utilized, 
and weigh the cost of these inputs 
against the yield to be gained from 
undertaking such a project. Comput- 
ing return from the project, however, 
often excludes resulting social costs 
and benefits. 

Orville John McDiarmid, author of 
Unskilled Labor for 
Its Economic Cost 
many developing countries in which 


l Jevelopment 


asserts that, in 


the labor market functions ineffi- 
ciently, particularly when high rates 
of unemployment and underemploy- 
ment exist, the prevailing market 
wage rate inaccurately measures the 
cost of labor. When only the market 
wage is considered, it distorts not 
only selection of the project but also 
the choice of a production process so 
that factors are not employed to 
their maximum efficiency among 
alternative uses 

For developing countries with 
abundant, unskilled, underemployed 
McDiarmid ad the 
formulation and use of an economic 


labor, vocates 
or shadow price which would incor- 


porate valuation of externalities 
incurred by society as a result of 
one’s employment. Components of 
this economic price are the oppor- 
tunity cost of labor, effect of em- 


ployment on consumption, savings 


*The reviewer is an economist in 
the Economic Development Division, 
ESCS. 








and iny list ribu 
tion of it 


McDia mia 


rationale for rejecting the 


presents well- 


conceive 


f 


use of the ma f 


rket price of labor. 


First h discusses the segmentation 
of the abo roree in developing 


countries and 


subsequent wage dis 


crepancies classifies the urban 


labor market into formal and 


informa! rs where latter 


is compo new rivals from 
rural areas who ar nable to find 
employn \s with unskilled rural 
x » | : . rmal “hz 1 
worke : l ne mat urbdan 


sector al med oO present 


an 
infinitely ic supply with low 
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endeavors, McDiarmid states, tend 
to be the most highly subsidized 
because of lower risk and taxation. 
Therefore, he admonishes countries 
to be cognizant of what he calls the 
“suitability” gap, wherein technol- 
ogies are adopted which may be 
ill-suited to the overall interests of 
the society’s economic growth. 
McDiarmid advocates setting an 
economic price of labor at lower 
than market price when unemploy- 
ment and underemployment exist. 
In computing an economic price 
of labor, McDiarmid evaluates in 
detail the components of the Little- 
Mirrlees and the United Nations 
Industrial Development (UNIDO) 
methodologies. He prefers the 
UNIDO method because it accounts 
for the effect of income distribution 
on employing workers in jobs in 
which their wages are higher than in 
other alternatives. McDiarmid adds 
his own refinements to the two 
methods, which is the 
accounting of transfer costs asso- 
ciated with moving a person into a 


one of 


new job. His inclusion reflects the 
growing concern of labor economists 
over the duration of unemployment, 
costs incurred with search activity, 
and costs of training a worker fora 
new job. 

Following his analyses, McDiarmid 
evaluates labor market conditions in 
four developing countries, attempt- 
ing ultimately to compute a ratio 
of the economic price to the money 
wage. In perhaps the most disap- 
pointing section of the book, he 
attempts to calculate an economic 
price using secondary, national data, 
neglecting his caveats concerning 
need for regional estimates. Pep- 
pered throughout the text are what 
McDiarmid himself terms “heroic 
assumptions” of data, particularly 
on unemployment rates, which 


could mildly be termed suspect 

Nevertheless, McDiarmid makes 
comparisons between and 
Taiwan, two rapidly expanding, rela- 
tively full employment economies. 
Mindful of definitional differences 
in statistics and unreliability of esti- 
mates, he uses the existing data to 
present a very thorough discussion 
of effects of seasonality of agricul- 
ture, government intervention, and 
institutional constraints on the 
potential calculation of an economic 
price. Similarly, for Indonesia and 
the Philippines, two countries with 
problem underemployment 
unemployment, the author presents 
a good analysis of the social costs 
of such factors as urban unemploy- 
ment, resulting from rural-to-urban 
migration. McDiarmid was able to 
calculate, using these 
assumptions,” 
price to money wage of 71 percent 
for Taiwan and 50 percent for the 
Philippines. 

Development of the justification 
to utilize an economic rather than 
market price of labor, to incorpo- 
rate social welfare costs and benefits 
in selection criteria for economic 
development projects, was thorough 
and judicious. However, his testing 
of this rigorous theoretical structure 
met with a typical frustration many 
researchers encounter: unreliable 
data. Use of primary sample data 
on a small-area basis might have 
reduced problems with unreliable 
data and provided a better test of 
the guidelines for developing an 
economic wage. However, the 
author’s attention to the underutili- 
zation of unskilled labor for develop- 
ment, and the importance of incor- 
porating the cost of externalities of 
employment in the economic price 
of labor, represent two important 
contributions of this book. 


Korea 


and 


‘*heroic 
ratios of economic 





RURAL EMPLOYMENT 
DATA GAPS 











By Clark Edwards* 


Rural residents of the United 
States tend to have less access to 
economic opportunity than urban 
residents. Consequently, their in- 
comes are lower and poverty is more 
intense. Federal programs have been 
initiated to promote rural economic 
development seek balanced 
regional Monitoring the 
effectiveness of these programs and 


and 
growth. 


researching proposed solutions to 
rural development problems presup- 
poses an adequate data base. Yet 
major gaps exist in the data base 
currently available. 

USDA economists have developed 
a handbook describing sources of 
rural employment data.' These 
sources include censuses, samples, 
and administrative records. The hand- 
book also contains an assessment of 
data gaps. Data assessed were for 
rural employment, but the method 
used applies equally well to other 
rural data series, including popula- 
tion, income, health, and education. 
Several causes of data gaps examined 
in the handbook are summarized 
below. 


OBSOLESCENCE 


People have asked whether agri- 
cultural data in the U.S. systems are 


*The author is senior economist 
in the Economic Development Divi- 
sion, ESCS. 

"Clark Edwards, et al. ‘‘Employ- 
ment Data for Rural Development 
Research and Policy,” Econ., Stat., 
and Coop. Serv., U.S. Dept. Agr., 
EDD working paper no. 7809, 1978. 
Also available in: Proceedings of 
Workshop on Agricultural and Rural 
Data, Series B, Econ. Res. Serv., U.S. 
Dept. Agr., May 4-7, 1977. 
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obsolete.” This question implies that 
a data base once served the needs 
well, but that it has not changed over 
time as needs have. This is not the 
case with rural employment data. 
Rather, the nonfarm rural viewpoint 
was not considered when employ- 
ment series were constructed. Some 
series measure farm employment 
and treat nonfarm employment as a 
residual, but over 90 percent of rural 
employment is nonfarm. Other series 
are national- and urban-oriented and 
treat nonmetropolitan data as the 
residual. Data for monitoring the 
economic well-being of the nonfarm, 
nonmetropolitan population have 
not been available, but now they are 
wanted. 


INFORMATION 
NOT COLLECTED 


There are some concepts for 
which no useful measures exist, 
simply because the data required are 
not collected. These include informa- 
tion on (1) local market structure, 
such as the degree of monopoly or 


competition in the rural labor market; 


(2) institutional arrangements, such 
as local laws, regulations, rule, and 
agreements which affect unions, 
zoning, or program benefits; and 
(3) values and attitudes related to the 
work ethic, quality of life, and non- 
monetary rewards. More information 
also needs to be gathered to measure 
underemployment, hidden unemploy- 
ment, quality of jobs and workers, 
and productivity. 


* James T. Bonnen, e¢ al. ‘‘Our 
Obsolete Data Systems: New Direc- 
tions and Opportunities,’’ Am. J. 
Agr. Econ., Vol. 54, No. 5, Dec. 
1972, pp. 867-875. 


Collection of ungathered data 
would close some data gaps, but 
would leave untouched other, per- 
haps more important, problems. The 
other problems arise because many 
data already collected are not as use- 
ful as they might be if small changes 
were to be made in the series, and 
many data that are collected are avail- 
able for urban research and policy 
uses but not for nonfarm rural uses. 


REPORTING 
UNITS 

Data collected from households 
have limited value in analyzing 
establishments; and, if these data are 
reported as aggregates by county or 
State they have limited value even 
for analyzing households. Some data 
tell us where people live; others, 
where they work. Some tell us about 
social and economic characteristics 
of workers; others, about the prices 


and quantities of resources and out- 
puts associated with the work done 
The unit used in initial data collec- 
tion may be a household; the unit 


used in reporting the data may be a 
county; and the unit desired for 
program monitoring and analysis 
may be a labor market area. 
Differences in the units suitable 
for observation, reporting, and analy- 
sis cause data gaps all of 
these would require a data base so 
vast as to be prohibitively expensive 
Thus, these are gaps we must live 
with. But they can be lessened if 
more attention is given to standardi 


To close 


zing the household and establishment 
units cf observation and to reconcil- 
ing reporting units with analytic 
units. In addition, public use samples 
might be developed which establish 
linkages between, say, an establish 
ment and the households of workers 
in that establishment. 











TIME 

Most data collection 
involve inquiry into the status of 
the respondent as of a certain time. 


methods 


questions are asked 
the respondent 


Occasionally, 
about what was 
doing or where living, say, 5 years 

ago. These questions provide exceed- 
But, for the 
questions are not asked 

which allow for longitudinal studies 


of life cycles of establishments and 


ingly useful information 


most part 


households or for seasonal variations 
in employment patterns. Linkages, 
through social security numbers, of 
households in the 1970 public use 
sample to those in the 1960 sample 
illustrate the kind of time linkage 
which would increase the usefulness 
of the existing data base. Achieving 
such goals may not be easy. There 
are problems with privacy and con- 
accuracy of social 
additional 


fidentiality, 


security numbers, and 


costs. However, sampling techniques 
might be explored to circumvent 
these difficulties and to develop 
more longitudinal employment in- 
the existing data 


formation from 


base 


PLACI 


Rurality is in part a geographic 
Fo! 


lack of geographic detail 


concept rural development 
purposes 
in published data is probably the 

most important source of data gaps. 
Rural data users want national data 
disaggregated into regional data. 
They want State 


into multicounty district data. And 


data disaggregated 


they want county data disaggregated 
into minor civil division data. Link- 
ages among areal units are needed to 
trace flows of people, goods, and 
capital. Reports need to indicate 


where people live as well as where 


they work, where goods are con- 
sumed as well as produced, and 

where capital is saved as well as 
invested. 

Many of the geographically spe- 
cific data needed for rural develop- 
ment policy and research are 
collected but not published. Some 
data cannot be supplied because of 
rules of disclosure, the volume of 
detail which can be included in 
publications, and the statistical 


unreliability associated with sparse 
observations in small areas. These 
difficulties can be overcome. But to 
do so requires that we overcome the 
urban bias which currently under- 
lies reported data. Present sampling 


and reporting practices emphasize 
national information first, then 
State, and finally county. Large 
metropolitan areas survive this pri- 
ority scheme because they are 
densely populated and the data allow 
detailed cross-tabulation without the 
limits of disclosure rules or sparse 
observations. Small rural areas do not 
survive this scheme and much of the 
useful information collected remains 
unused in the collecting agency’s files. 
This rural detail could easily be 
made available to rural-oriented users. 
For example, consider the four-digit 
industry detail collected for the 
Census of Manufacturing. For a 
single rural county, there are usually 
so few establishments in an industry 
that the central tendency there will 
not be statistically significant. 
Further, if there are so few that 
publication of the data might permit 
identification of an individual firm, 
the data are retained to prevent such 
disclosure. But available data would 
support a table published in virtually 
full detail for the nearly 2,000 rural 
counties in the United States. Many 
data would be publishable for the 
nonmetropolitan parts of census divi- 
sions and regions, or of States. Rural 


development research and policy 
interests would be served if data now 
withheld for disclosure reasons were 
eggregated into rural combinations 
for which detailed employment and 
economic structures could be com- 
pared with currently published data 
for metropolitan areas. 

The difficulty of excessive bulk 
if all collected data were published 
with maximum disclosable detail can 
be resolved with user-oriented data 
tapes, such as the public use sample 
tapes. Currently, special tapes are 
usually relatively expensive to 
obtain, edit, and learn to use. 
Reformatting these tapes for easier 
user access, and lowering the margi- 
nal cost to users, would increase the 
value of the existing data system. 


UNRELIABILITY 


Data are relatively more or less 
reliable dependent on the number of 
observations underlying a reported 
average, and also on the accuracy 
with which released data are edited. 
The statistical unreliability of sparse 
observations in small rural areas can 
be overcome either by aggregating 
rural areas into a larger geographic 
reporting unit as suggested above, or 
by increasing the sampling rates for 
rural areas in sample data. Recently, 
plans were made to expand the 
Current Population Survey (CPS) to 
include more rural as well as urban 
respondents. The sample was strati- 
fied to make employment estimates 
reliable at the State level. Perhaps 
when this sample is redesigned based 
on 1980 census information, it could 
also be stratified to provide statistical 
reliability for the nonmetropolitan 
parts of regions, divisions, or States. 

Reliability problems associated 
with unedited data tapes which 
disagree with published data could be 
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resolved by regarding the tapes as 
one of the final forms in which offi- 
cial data are released, instead of as 
means to printing carefully edited 
reports. 
Reliability 
using statistical 
employment 


problems associated 


with methods to 


impute rural area 


characteristics already in the file of 
reporting agencies could be improved 


by releasing more rural detail, as dis- 
cussed earlier. 


OPERATIONAL 
DEFINITIONS 


Several data gaps occur because of 
the way the present data system is 
conceptualized. Alternative concep- 
tualizations come slowly and they 
involve considerable interaction 
among policymakers, data suppliers, 
and researchers. For example, con- 
sider the limitation of the product- 
market orientation of the Standard 
Industrial Classification (SIC) codes. 
Employment, on the other hand, is 
a factor market concept, as are land 
and capital. There is often more 
variation in employment attributes 
within a SIC code than there is 
among codes. An alternative set of 
factor-market 
required which groups industries not 
by the similarity of outputs, but by 
the similarity of inputs. The develop- 


oriented codes is 


ment of an input-based industrial 

coding system is needed to monitor 
and analyze employment relative to 
capital, land, 
energy, and the environment 


technology, water, 
The initial conceptualization of a 
data series may appear differently to 
different persons. Until an opera- 
tional measure becomes fixed in the 
statistical reporting process, there is 
opportunity for feedback and refine- 
ment in the conceptualization. For 
example, before a statistical measure 
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of unemployment was developed, a 
policymaker might have expressed 
a vague and qualitative concern for 
an unemployment problem. A 
statistician’s effort to measure the 
concept of unemployment would 
add precision, but might also change 
the meaning from that which the 
policymaker intended. Another 
statistician might collect and publish 
data based on a slightly different 
operational definition. One theoreti- 
cian might define the unemployment 
according to neoclassical competitive 
equilibrium theory, which would 
change the concept. Another theore- 
tician might redefine the concept 
according to the Keynesian model, 
again changing the concept. Inter- 
change among the policymakers, 
program evaluators, statisticians, and 
theoreticians might eventually lead 
to a mutually agreeable concept. 

On the other hand, they might 
not agree, in which case a version not 
mutually agreeable likely would be 
provided; later, opportunities to 
claim data gaps would arise. This lack 
of agreement on conceptualization 
currently creates problems in develop- 
ing operational measures of underem- 
ployment and hidden unemployment. 
Some of the difficulties rural devel- 
opment researchers and program 
monitors have with employment data 
arise because problems concerning 
the basic conceptualization of the 
theory and process of rural develop- 
ment are not yet solved. 


INSTITUTIONS 
SUPPLYING DATA 


The separation of data suppliers 
from data users through increased 
institutional size, economies of scale, 
and specialization has many advant- 
ages. However, this separation has 
also been identified as a source of 


data gaps. Responsibility for deter- 
mining data needs is frequently abdi 
cated by the user, and the supplying 
agency is left to do the best it can 
with available time, ingenuity, and 
resources. Gaps in employment data 
for rural development could be 
reduced by increased communica- 
tion and exchange among decision- 
makers who identify and respond 
to rural development problems, 
researchers who analyze and explain 
them, and data suppliers who collect 
information with which to describe 
them. 

Users often do not know how to 
access the myriad of employment 
data now collected. More guides are 
needed, such as handbooks, data- 
oriented sections in professional 
journals, and user reports of data 
gaps encountered in program moni- 
toring and research. The appendix 
referenced in footnote 1 is one 
example of a user guide. The now 
obsolete, out-of-print supplement to 
Economic Indicators is a 
example.* Such 
be updated periodically with reliable 


better 


handbooks should 


and useful information 


In conclusion, many gaps exist in 
the data used for rural development 
research and policy. Some are formid- 
able—their resolutions would not be 
cost effective and we must learn to 
them. Others can be we 


live with 


31967 Supplement to Economic 
Indicators: Historical and Descrip 
tive Background. Joint Economic 
Committee, U.S U.S. 
Govt. Print. Off., Washington, D.C., 
1967. 
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narrowed at nominal (virtually zero) 
cost, simply if small changes are 
made in data collection and reporting 
methods. Some of the most troubling 
gaps for data users appear to stem 
from reporting agency bias. Agricul- 
tural agencies, focusing on farm data, 
fail to collect and report related rural 
nonfarm information. Other agencies 
are urban oriented; application of 
agency rules and habits as to disclo- 
sure, volume, and reliability result in 


a relative abundance of urban detail. 
But the rural-oriented detail collected 
is never made readily accessible to 
rural-oriented users. 

The rural point of view is often 
not presented in meetings in which 
changes in census, sample, and admin- 
istrative data are discussed. Some- 
times a data gap can be closed by 
slight changes in the way a question 
is worded on a questionnaire, a 
sample is stratified, or sorting and 


merging is done that underlies the 
publication of a table. Relatively 
large gains can be had at nominal 
cost if the rural point of view is 
expressed at the appropriate moment 
in the planning process. Rural em- 
ployment data users should become 
more involved with the development 
of rural-based data series. To achieve 
this end, nonfarm rural interests 
should have greater representation on 
Federal data committees. 





UNITED STATES DEPARTMENT OF AGRICULTURE POSTAGE AND FEES PAID 


WASHINGTON, D.C. 20250 U.S. DEPARTMENT OF 
AGRICULTURE 


AGR 101 


OFFICIAL BUSINESS THIRD CLASS 
PENALTY FOR PRIVATE USE, $300 





og atinaay . 





